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A Never-To-Be-Repeated 


Bargain Opportunity! 


HIS great work, “The Modern Home Physician,” is the most reliable 

source of medical information ever offered for family use. It is yours, 
if you act promptly, for only 89c plus carrying charge and small reser- 
vation fee. Thousands sold for four times this price! Over 2,000 articles 
in alphabetical order for quick reference—932 pictures in color and 
black and white—776 pages! Deluxe artcraft binding that looks like 
leather and wears better—and stamped in real gold! You have never 
seen a bargain like this! No coupons to save! No strings attached! 


be BEST MEDICAL 


Complete In One Magnificent Volume 


GENUINE ARTCRAFT BINDING— How to Recognize and Treat Every Sickness and Injury! 


SAME AS USED ON EXPEN- 
SIVE BOOKS—REAL 
GOLD STAMPING 

ACTUAL SIZE 
OF BOOK 8%, 
BY 6 BY 2% 
INCHES 


Tells you exactly what to do when the children come home 
SICK!—when a BONE is BROKEN!—when somebody gets 

\. BURNED!—when someone is BADLY CUT!—when 
ROROWNING has occurred!—what to do in those precious 
" minutes before a doctor comes! This book may save 


your life or the life of someone dear to you! 

But first-aid is only one of the many features of “The Mod- 
ern Home Physician,” It shows you how to keep healthy; 
tells you all about rheumatism, diseases of joints, mus- 
cles and tendons; tells you all about heart disease, 
sex disorders, bladder trouble, cancer, diabetes, high- 
blood pressure, constipation, skin trouble. Every 
phase of life covered—birth, adolescence, child-bear- 
ing, middle-age, and advanced years. A wealth of 
miscellaneous information too—how to remove warts, 
bunions, superfluous hair. How to combat dandruff 
and baldness. Quick-reference information on poi- 
sons and antidotes. Charts show you location of dis- 
ease symptoms, injuries, etc. Directions for treat- 
ment shown in natural photographs. 


Written by Doctors—Endorsed by Doctors 


Every one of the 2,000 articles in this complete 
encyclopedia of health'and sickness was written by a 
Doctor. A large staff of specialists collaborated. 
And the entire work was gone over in detail by Dr. 
Victor Robinson, authority of internationalrenown.Ask 

our doctor about the dependability of this volume! 


EDITED BY 
VICTOR ROBINSON 


Colic Impotence 
Convulsions Infantile Paralysis 


Diarrhoea Massage 
Biar Mascate M.D., Ph.G., Ph.C. 

Diphtheria Menstruation Professor, History of Medicine, 
Eczema Mumps Temple "University; _ Editor, 
Epilepsy Neuralgia Medical Review of’ Reviews, 
sall Stor rear edical Life, Historia Medi- 
cere creeper? cinea: radio ‘lecturer; Author 
Hysteria Tonsilitis of “The Story of Medicine” 


and many other medical books, 


WITH THE COLLABORATION 
OF MANY SPECIALISTS 


—and hundreds of other subjects! 
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Actual size 12 inches tall 
by 6 incheswide(4 layers) 
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[ONE MALE, ONE FEMALE] 


They Show You Every Bone, Muscle, Organ & Nerve in Naturat Cotors! 


Actual size 12 inches tall by 6 inches wide (4 layers) 


QU cannot keep your body really healthy if you 
do not understand how the various organs are 
made—how they function—and where they are lo- 
cated. Here in these 2 folding ‘‘manikins’’ (one 
male, the other female) you have the very best 
way ever devised to learn the anatomical struc- 
ture of your body at a glance. You simply fold 
aside the skin of the manikin and the amazing in- 
ner structures are revealed step by step. Sixteen 
hinged: Paper cutouts (all in natural colors) are 
folded back one by one, showing you exactly how 


Complete Anatomical 
ANIKINS 


the organs are fitted into the body cavity. 

You can open the folds of the manikin, and see 
exactly the shape and locations of the stomach, liver, 
kidneys, pancreas, and large and small intestine. 
And in the same way, you get a tremendous amount 
of information about the functions of the blood, 
nervous, muscular. bony, breathing and repro- 
ductive systems. Novel — educational — useful — 
these manikins are not sold but are given free in 
connection with this unprecedented offer! Read 
full details below. 


ENCYCLOPEDIA fos Yous HOME 


Written and Illustrated So You Can Understand It! 


2 Manikins FREE 
With This Offer 
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It's Such a Big Car- 


OF THE LEADING LOW-PRICED Now — You Get More Car For Less Money 


CARS, PLYMOUTH IS 1. Perfected Remote Control 7. Time-Proven, Double-Action 
Gear Shifting. Hydraulic Brakes. 


6 INCHES LONGER THAN [eee reece aoe eee 


in styling gives Plymouth 


ONE = ~ I 4. New Safety pales te glamorous new beauty. 
9 INCHES LONGER Si aa PAR co roetiorntis 


THAN THE OTHER! _ ptethseeresir tno dial 


FUL YOU CAN HAR! 
S A LOW-PRICED € 


a San eon * 
re Its ‘ Oe 
|OUTH MODELS—both “Roadking" and‘‘ De Luxe"’—have a Safety-Steel body which is completely rust-proofed. 


INCLUDED IN LOW PRICES: 


“Detroit delivered prices" include front and rear bumpers, bumper guards, spare 
wheel, tire and tube, foot control for headlight beam with indicator on instru- 
ment panel, ash-tray in front and rear, sun visor, safety glass and big trunk 
space (19.6 cubic feet). Plymouth “‘Roadking” models start at $645; “De Luxe” 
models slightly higher. Prices include all federal taxes. Transportation and state, 
local taxes, if any, not included. See your Plymouth dealer for local delivered 
prices. PLYMOUTH DIVISION OF CHRYSLER CORPORATION, Detroit, Michigan. 


‘TUNE IN MAJOR BOWES’ AMATEUR HOUR, C.B.S. NETWORK, THURS., 9-10 P.M.,E.S.T. 


"ALL PLYM 


STANDARD EQUIPMENT 
on “De Luxe” models 
at no extra cost—Per- 
fected Remote Control 
Gear Shifting with All- 
Silent Auto-MeshTrans- 
mission.Marvelousnew 
shifting ease. Nothing 
new to learn! 


PLYMOUTH BUILDS qm 
GREAT CARS "279.232" [hgsSS 
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0 Million ' 
\ limes bay ; 


Seventy million times a day the public tests the quality of Bell 
System service. The measure of this service is not only its promptness, 
reliability and low cost. It is also the courtesy with which it is given. 

Our genuine desire is to make the Bell System a friendly and helpful 
institution ...and to give you the best, the most and the cheapest 
telephone service in the world. 


BELL TELEPHONE SYSTEM 
‘You are cordially invited to visit the Bell System exhibit at the New York World's Fair 
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NO WONDER HIS PATIENTS 
LOST PATIENCE! 


FAINTED DEAD away! But Doc can’t 
seem to figure why. Of course Doe does- 
n’t think to blame that cut-throat tobacco 
in his briar. Get yourself a milder blend! 


THE CURE! Doc switched to a 2-02. tin 
of Sir Walter. Now his patients perk up 
Know why? It’s burley of A+ 
. good-smellin’ to others. 


and chee! 
mildness . - 


IT SMOKES 
AS SWEET 
AS IT SMELLS 


FREE BOOKLET tells how to make your old 
pipe taste better, sweeter; how to break 
in anew pipe. Writefor your copy today. 
Brown & Williamson Tobacco Corpora- 
tion, Louisville, Kentucky, Dept. Y-93. 


TUNE IN Tommy Dorsey and his orchestra. Every Wednesday 
night, coast-to-coast, NBC Red Network, 
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HOW A MAN OF 40 CAN 
RETIRE IN15 YEARS _ 


makes no difference if your care- 
fully laid plans for saving have been 
upset during the past few years. It makes 
no difference if you are worth half as 
much today as you were then. Now, by 
following a simple, definite Retirement 
Income Plan, you can arrange to have 
a monthly income guaranteed to you 
for life, beginning fifteen years from now. 
Not only that, but if you should die 
before that time, we would pay your 
wife a monthly income as long as she 
lives. Or, if you should be totally dis- 
abled for six months or more, you would 
not be expected to pay any premiums 
that fell due while you were disabled, 
and you would receive a disability in- 
come besides. 


$200 a Month 
beginning at age 55 


Suppose you decide that you want to 
be able to retire on $200 a month be- 
ginning at age 55. Here is what you can 
get: 
1 Acheck for $200 when you reach 55 
and a check for $200 every month 
thereafter as long as you live. 

This important benefit is available 


{o-~<) 


ee 


alone; but if you are insurable, your 
Plan can also include: 

2 A life income for your wife if you 
die before retirement age. 

3 A monthly disability income for 
yourself if, before age 55, total disabil- 
ity stops your earning power for six 
months or more. 

Best of all, the Plan is guaranteed by 
acompany with over half a billion dol- 
lars of insurance in fosce. If you want 
to retire some day, and are willing to 
lay aside a portion of your income 
every month, you can have freedom 
from money worries. You can have all 
the joys of recreation or travel when 
the time comes at which every man 
wants them most. 

The Plan is not limited to men of 40. 


You may be older or younger. The in- 
come is not limited to $200 a month. 
It can be more or less. And you-can 
retire at any of the following ages: 55, 
60, 65, or 70. 

What does it cost? When we know 
your exact age, we shall be glad to tell 
you. In the long run, the Plan will 
probably cost nothing, because in most 
cases, every cent and more comes back 
to you at retirement age. 

Write your date of birth in the cou- 
pon below and mail it today. You will 
receive, without cost or obligation, a 
copy of the interesting illustrated book- 
let shown below. It tells all about the 
Phoenix Mutual Retirement Income 
Plan. Send for your copy now. The 
coupon is for your convenience. 


COPYRIGHT 1937, PHOENIX MUTUAL LIFE INSURANCE COMPANY 


ance Ct 
Phoenix Mutual Life Insuran 
335 Elm St., Hartford, Conn. 


ompany 


by mail, without 
‘book describing the 
NT INCOME PLAN. 


Please send me 
obligation, your 
PHoenrx MUTUAL RETIREME! 


PHOENIX MUTUAL 


Name— — 


Retirement Income Plan 
GUARANTEES YOUR FUTURE 


Date of Birth_— 


Business Address —— 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


A Complete Mastery of 
MATHEMATICS 


Prepare now to advance your- 
self to an important job by 
Mathematics Training. 
Ak. Mathematics is the founda- 
tion of all mechanical and 
scientific work, and of all 
business or industry based 
on science. Without this essen- 
tial knowledge even the most 
~ capable man is left behind while 
others forge ahead to better 
jobs, bigger contracts, more 
money. You need mathematics 
to solve technical problems and 
to improve, speed up and check 
on your work and the work of 
others. 

Now you can learn mathemat- 
ies by an easy, inexpensive and 
time-saving method. A very sim- 
ple and extremely interesting 
course in book form has been pre- 
pared for you by an expert who 
has devoted a lifetime to teach- 
ing practical men the funda- 
mentals of this important subject. 


MATHEMATICS 
FOR SELF-STUDY 


By J. E. Thompson, B.S., A.M., 
Dept. of Mathematics, 
Pratt Institute 
These books start right from the 
beginning with a review of arith- 
metic that gives you all special 
short-cuts and trick methods that 
save countless hours of your time. 
Then they go right into higher 
mathematics and show you how 
simple it is when an expert ex- 
plains it for you. In no time at 
all you will be tackling with ease 


A Complete 
Course and 
Reference 
Library in 
5 Volumes 


i the most difficult questions on this 
Asithmetic subject. 
Geometry ] 
Trigonometry An Expert's 
Calculus Simplified Methods 


Mr. Thompson. the author of these 
books, has had many years’ expe- 
rience in mathematical training. 
He presents each practical method and problem in the 
clearest, simplest way. He gets right down to the kind of 
information that you need in your daily work. 


Send No Mon Mail This Coupon 
for FREE EXAMINATIO 


” Van Nostrand Co., Inc., 250 Fourth Ave. New York | 
Send me MATHEMATICS FOR SELF-STUDY in 5 volumes. 
Within 10 days I will either return the books or send you $2.95 
as first payment and $2.00 per month for 3 months—total $8. 
(5% discount for cash). 


1598 Pages Illustrated 


(PSM-3-39) 


Name ..... 
Address 
City and State... 


Reference........... 


Address ioe ce : 
OQ FOR FREE CAT st books of practical instruc- 
tion and technical information, check here. If you do not want 

ti cross out 
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ANK farming, once a feat possible 

only in the laboratory, has been so 
perfected that any amateur gardener may 
grow plants without soil at home. Vege- 
tables, flowers, and other plants thrive on 
various chemical solutions science has de- 
veloped, and these you can prepare your- 
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adapted to small 
tanks or to large- 
scale production. 
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ARE YOUR 


Six joss — three thousand 
applicants! That’s what the 
UNTRAINED MAN is up against! 
That’s what You’RE up against 
—unless you get the sound, 


essential training you need, 


Fortunately, you CAN get it 
-—if you’re willing to face the 
facts of your own case. For 
nearly 50 years, men in your 
position have turned to the Inter- 
national Correspondence Schools 


for guidance and TRAINING. 


I. C. S. provided them with a 
sound program of spare-time 
study—texts prepared by out- 
standing authorities—personal- 


ized, intelligent instruction. 


Clip the coupon. Check the 
subject you are interested in 
mastering. Mail it—today. That 
simple act may be your first step 
to a brighter, happier future! 


BOX 7655-J, SCRANTON, PENNA. 
* Without cost or obligation, please send me a copy of your booklet, “Who Wins and * 
Why,” and full particulars about the subject before which I have marked X: 


TECHNICAL AND INDUSTRIAL COURSES 
O Architect G Sheet Metal Worker D Commercial Refriger: © Surveying and Mapping 
G Architectural Draftaman G Boilermaker O Plumbing os ing Bridge Engin 
G Building Estimating G Telegraph Engineer O Heating [=] OG Bridge and Building Foreman 
G Contractor and Builder O Telephone Work O Radio 1 Air Conditioning and Ecole. 5 Chemistry O Pharmacy 
G Structural Draftsman G Mechanical Engineering OC Steam Engineer a Coal Mining 
G Structural Engineer © Mechanical Draftsman O Steam Electric Engineer Foreman ( Fire Bownee 
O Management of Inventions © Machinist OC Toolmaker O Marine Engineer Navigation 
G Electrical Engineer GO Patternmaker OR. R. Locomotives tton Manufacturing 
© Electric Lighting Diesel . R. Section Foreman H Woolen Manufscturien 
G Welding, Electric and Gas = Avi E OD Air Brakes QR. R. Signalmen © Agriculture 
CG Reading Shop Blueprints G Auto Techni O Highway Engineering 3 Fruit Growi 
O Heat Treatment of Metals 1] Auto Electrical ‘Technician O Civil Engineering 5 Poultry Farming 
BUSINESS TRA COURSES 
Dl Business Management OG Bookkeeping Service Station Salesmanship _ Grade School Subjects 
O Industrial Management G Secretarial Work 5 First Year College Subjects G High School Subjects 
O Traffic Management G Spanish 5 Business Correspondence 5 College Preparatory 
5 Accountancy O French 5 Stenography and Typing = Mlustrating 
D Cost Accountant G Salesmanship r Mail Carrier Cartooning 
OG. P. Accountant © Advertising O Railway Mail Clerk 5 Lettering Show Cards 
DOMESTIC SCIENCE COURSES 
J Home Dressmaking DD Advanced Dressmaking Dl Foods and Cookery 
O Professional Dressmaking xnd Designing TTea Room and Cafeteria Management, Catering 
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Schools Canadian. 
If you reside in England, send coupon to I. C.8.. 71 Kingsway. London, W.C. 2. England 
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NO MATTER WHERE YOU ARE 
OR WHAT YOU DO 


-we have a training plan for YOU! 


IF you are sincerely ambitious and interested in mak- 
ing good in the Diesel field, be sure to immediately 
investigate our flexible training plan that will fit your 
circumstances. A Plan for every Man. A Plan for 
those seeking immediate shop training as well as for 
those who cannot give up their present employment 
and income. For 3+ tional Schools, a _recog- 
nized leader in the tield of | sade education, has helped 
wide-awake men to success. million-dollar trade 
school will supply you with : sincere, honest state- 
ment of facts of what you should do to quickly get 
into the profitable Diesel Industry. No exaggerations 
—no misstatements; and a definite plan to fit you, 


Write Today 
For Full Details 


Mail the coupon below. Find out | NITELY INTER- 
how you can get t finest in 


Diesel training without delay, |&— 5S TE DUN 

See how this great trade school | HELPING MEN 

operates and makes its facilities | OF LIMITED 

available to every ambitious man, 

Actual work in modern training | INCOME AND 

shops, a part of every man’s in- | “BLIND ALLEY” 
JOB HOLDERS. 


WE ARE DEFI- 


struction, Shop methods — tim: 
tested for ears. Fascinating, 
ficient preparation, Get the facts. 


NAL SCHOOLS 


FREE Waa! 
BOOK Angeles 


3 


NATIONAL SCHOOLS (established 1905) Dept 
4000 South Figueroa —- os Angeles 

Please send me, wi tion, your FREE BOOK and information 
é regording Diese! osersalneay Opportunities and Requirements. 
q 


NAME AGE 


ADDRESS. city STATE. 


PIII 
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SCHOOL OF AERONAUTICS 


Limited student enrollment—specialized training in 
metal airplane engineering and construction including 
design. drafting and laboratory work. One year course. 
After first ive: months students are permitted part time 


apprentice work actually building 
pane of three different types now 

ing used all over the world. 
Folder giving further information 
sent upon request. 


LUSCOMBE SCHOOL AERONAUTICS 


West Trenton, N. J. 
MERCER AIRPORT Phone Trenton 6184 


"ee AND REFRIGERATION 

Trained men needed. Good pay. Opportunities. 
Learn easily AT HOME in spare time (or at our 
Chicago School). Send for FREE TRIAL LESSON. 
No charge for this now or later. Write today. 


CHICAGO TECHNICAL COLLEGE 
-332 Tech Bidg., 118 E. 26th St., Chicago, 


Inro THE Business’ 


Ger nip. > 


National Baking Institute announ: tady 
coures in commercial Paling, Baking now Amorioe's af 
industry |in wages, Nearly ‘a depression-proof business. 
Good field for ambitious men. Common school education 
sufficient. Send for free booklet "Opportunit ‘Com- 
mercial Baking’ and requirements. 


National Baking 
3601 Michigan Ave. Dept. 1363 


ECHANICS-WELDERS 
- COLLISION MEN 


Good pay jobs for trained men in Auto and Diesel Mechan- 
ies, Electric Arc and Acetylene Welding. Complete courses. 
Practical training. Short courses in body and fender bump- 
ing. spray painting, metal finishing. Fine [Pranmm 

equipment, Special’ low rates. Pay-after- AMMMLRORIUy 
graduation-plan, Write today. 


Michigan Trade School 
3761 Woodward Ave. Detroit, Mich. 


Complete Home-Study Course in Book- 
keeping, Secretarial, Shorthand, Typing, 
and many others. Standard texts. Send 
for FREE Bulletin today. No obligation! 


Say FP 
ApOKKEE; ME UNIVERSAL EXTENSION SCHOOL 
Dept. 6-B, 1620 Thirteenth Avenue 
Seattle, Washington, U.S.A. 


titute 
Chicago, U. S. A. 


ae rer Peg ey ces 
FREE BOOK yi, 20° Pyle 
WiSCHOOL CF Fai Sibehay: Rr ‘Omaha, Nebr. 


PRACTICAL HOME-STUDY COURSE-BOOK 
Get a good job in Air Conditioning or Refrigeration 
after studying complete, easy-to-understand 
course. Large size: 8%x11 in. Over 300 pages of 
latest practical facts; 400 helpful illustrations. 
Special reduced price for complete course, only, 


SUPREME PUBLICATIONS *"2meatonis 
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BUT 
DON'T 
WE CAI 


OF MEN LIKE 
MAKE GOOD 


TO MARRY. 


JIM, 1 
SEE HOW 
NN AFFORD 


ME TO 
MONEY 


| GUESS I'LL GET THAT /} 
FREE BOOK To 


OH! JIM, IT'S 
WONDERFUL, 
NOW YOURE 
ON THE WAY 
To SUCCESS 


casting 


“When I completed 
20 lessons I obtained 
my Radio Broadcast, 
Operator's license 
and immediacely 
joined station WMPC, 
where 


S, 
85 Madison St., La- 
peer, Mich. 


$200 to $300 
a Month 
In Own 
Business 


for myself, 


“For the last 
18 months I have 
been in business 


YES MARY, AND 
THERE'S A REAL 
FUTURE FOR 
US IN THIS 
RADIO FIELD. 


Over 
$1,000 
Before 
Grad- 
uating 


“Before completing 
half the N.R.I. Course 
T was servicing sets, 
and T made $1,000 to 
$1,200 before’ grad- 
uating. I am doing 
Radio service work for 
myself now. 
LEY G. ALDRIDGE, 
1228 Shepherd St., 
Petersburg, Va. 


mak- 


MARY'S RIGHT, } GUESS | HAVEN'T A 
na he RIGHT TO ASK A GIRL 
REALLY CAN'T SUPPORT LIKE MARY TO MARRY 


AN ORDINARY MECHANIC. 


THIS IS SWELL FUN, R “THANKS” YOU 
AND 1 AM BEGINNING | {YOU CERTAINLY Vf ee HAVE 
at KNOW RADIO. 

EY MINE NEVER |\ TAKEN N.R.I. 


RADIO SURE IS FULL TRAINING 
OF OPPORTUNITIES 
FOR TRAINED MEN. 


engineers, operators, 
Fixing Radio sets’ in 
full time jobs with 
mueh a $50 

xperts open full or pi 


p 
jobbers, man 
week, Many 


time’ Radios 


and repa s. Radio manufacturers and jobbers employ 
testers, ins) foremen, engineers, servicemen, and pay up to 
$6,000" a Automobile, police, aviation, commercial Radio, 
loudspeaker systems are newer lds ring good opportunities 
now for the futur Televis. promises to open many good 
jobs soon, Men I trained have good jobs in these branches of 
radio. Read how they got their jobs. Mail coupon. y 
Many Make $5, $10, $15 a Week Extra SMITH, President 
in Spare Time While Learning NationalRadio Institute 
The day you enroll I start sending Extra Money Job Sheets; show Established 1914 


you how to do Radio repair jobs. ‘Throughout your training I 
Send plans and directions, that made good spare time money— 
$200 to $500—for hundreds, while learning. I send you special Tected the home study 
Radio equipment to conduct’ experiments and build circuits. This {raining of more men 
50-50 method of training makes learning at home interesting, for the Radio Indus- 
fascinating, practical, I ALSO GIVE YOU A MODERN, PRO- try than any other 
FESSIONAL ALL-WAVE, ALL-PURPOSE RADIO SET SERV- man in America. 


The man who has di- 


ICIN NSTRUMENT to help you make good money fixing 
Radios while learning and equip you for full time jobs after 
graduation. 


Find Out What Radio Offers You 
Act Today. Mail the coupon now for ‘Rich Rewards in Radio.’* 
It’s free to any fellow over 16 years old. It points out Radio's 
Spare time and full time opportunities and those coming in Tele- 
vision; tells about my training in Radio and Television; shows 
you letters from men I trained, telling what they are doing and 
earning. Find out what Radio ‘offers YOU! MAIL COUPON in 
an envelope, or paste on a posteard—NOW 
J. E. SMITH, President, Dept. 9CP3 
National Radio Institute, Washington, D. C. 


Lad ee 
J. E. SMITH, President, Dept. 9CP3- __ 
National Radio Institute, Washington, D. C. 


Dear Mr. Smith: Without .obligating me. send ‘‘Rich Rewards in Radio,’ 
which. points out spare time and full .time opportunities in Radio and 

lains your method of training men at home to be Kadio Experts. 
(Please write plainly.) Ss 


_ + NAME 


Anyway, the Romans 
Knew Just How Gaul Was Divided 


Have often heard peo- 
ple crab about hard 
mathematical problems, 
put I doubt if they know 
what trouble is, com- 
pared with the ancient 
Romans. I never could 
figure out how the Ro- 
mans divided or multi- 
plied those queer numer- 
als. For instance, how 
did they ever divide 
MCMLVII (1,957) by 
DXXIV_ (524) ?—L.G.T., 
Grand Rapids, Mich. 


Is It Always Fair Weather 
Above the English Channel? 


Ow reapinc that British and Continental air- 
plane service across the English Channel was 
canceled for a day recently—for the first time in 
ten years—I began wondering how European 
air safety compares with our own. Are any rec- 
ords available to show this? Ten years is an 
awful lot of uninterrupted flying service!— 
A.H.A., Dayton, Ohio. 


It Doesn‘t Cost a Cent 
To Think About It 


Berore I put the cat out and lock up for the 
night, here is a question I want to ask the 
legion fans of “Our Readers Say.” According to 
my evening newspaper, a shoemaker, of Italian 
descent, has received word he has inherited 
$30,000 in the old country. He wants to remain 
an American citizen; he can’t take the money 
out of Italy; and the longest passport he can 
obtain is for ninety days. So, he has to spend 
$30,000 in three months! 
Now for the question 
that occurred to me. 
Supposing you were left 
$30,000 with the stipula- 
tion that you spend it 
all in ninety days to aid 
some work of science, 
what would you do with 
the money? Aid infan- 
tile-paralysis research? 
Outfit an exploring ex- 
pedition? Finance a 
flight around the world? 
Buy laboratory equip- 
ment for poor students? Maybe you wouldn't 
do any of these things. But, what would you do 
if you had to dispose of the $30,000?—J.M., 
Jersey City, N. J. 


WHY BRING THAT UP? 


GIMME THE 430,000 
AN’ I'LL SHOW You! 
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Why Do That? 
Nobody Would See It 


“ALL this streamlining gets in my hair,” says 
A.R.L., of Mobile, Ala. I believe he means par- 
ticularly the streamlining of electric razors, 
lamps, book ends and such, for purely decora- 
tive purposes. In that I agree with him, but 
when it comes to other matters, such as car 
bodies, I think that the engineers are doing a 
fine job. But—and it’s a big but—why don’t 
they streamline the undercarriages where it is 
most needed? There are more projecting sur- 
faces and air-flow obstructions there than 
on car bodies.—A.E., Clinton, Iowa. 


In Prose and Poetry 


the Answers Do Agree 


Ir B.S., of Chicago, will feint with his left and 
lead with his chin, and 
then follow the inclosed 
diagram, he will find the 
proper method to inclose 
seventy-seven 3” by 6” 
cans in a 6” by 24” by 27" 
box. That would be five 
more than he could pack 
by the conventional 
method. If he doesn’t 
believe it can be done, 
let him send me seventy- 
seven cans of peaches 
and I will return them to 
him in a box of the pre- 
scribed dimensions—minus the peaches.—J.C., 
Saginaw, Mich. 


77, COUNT THEM 


If I was packing fruit to sell 
In boxes, as you know, 

Your straight rows would do very well, 
And seventy-two would go. 

But if I bought a box to eat 
And put them in myself, 

Five rows of nine, four rows of eight, 
Would put seventy-seven on my shelf. 

—L.S., Boxholm, Iowa. 


The Roller’s ‘’Point’’ of Contact 
Is Really a Line After All 


READING your magazine for November, I be- 
came interested in the problem concerning the 
roller bearing—whether the roller slips a little, 
or really rolls without friction. This is the way 
I look at it. The radius of the sphere of the 
rollers must be slightly less than the radius of 
the grooves in the bear- (Continued on page 14) 
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Opportunities in 
Traffic Management 


The field of Traffic Management offers real opportunity 
only, to the man who knows. Spare time study and the 
will to succeed have pushed scores of Traffic employees 
up the ladder to financial success. Many LaSalle-trained 
traffic managers—in the railroad, truck and industrial 
field—now command salaries of $3,000.00 to $5.000.00 
a year—and better. Investigate. Find out how you can 
qualify for these higher positions through LaSalle home- 
study and guidance. 


Law for Business Success 
And it isn’t nec to practice law to get this 
Success. In fact probably most of the men who study 
law today have no idea of taking the bar examination 
or becoming lawyers—they want law training to help 
hem master men and situations in business. You know 
that— 

(1) the man with legal training is a leader—not 
a follower. 

(2) legal training keens your mind—clears away 
the problems that stump the ordinary fellow 
and makes you master instead of man. 

(8) knowledge of law simplifies the complications 
of executive work. 

( Many top executive places are filled by men 
who have studied law. 

No matter whether you are in a big corporation or a 
small business—in a city or a little town—a practical 
knowledge of law can hardly fail to be of real and 
vital help to you in making a more successful career. 

In every state in the union you'll find law-trained 
men who came up through LaSalle. What others have 
done, you can do. 

And LaSalle offers either a full law course leading to 
LL. B. or a shorter business law training—whichever 
you prefer. All text material, including valuable 14- 
volume Law Library. Training comprises the most 
effective features of modern law instruction. 


Executive Training 


Executives who are efficient managers command re- 
sponsible positions and good incomes. And the need for 


‘SUNHREESRERERESSEES TERE SeReEeeEeeReReReeeneReEeeTeesssseeeESeesEEseeeRERSEESERESSDEESEEESEEEEESSEESEAESOEESEE SEES! 
A CORRESPONDENCE 


LASALLE EXTENSION UNIVERSI 


INSTITUTION Dept. 383-R, Chicago 
I would like to have your special booklet—without any cost or obligation to me—about 
pportanities and your edccess training in the business eld X havecheckes, a 


Plan Your Future 


Choose Your Field NOW For Success 


Will you master fate or will fate master you? That’s a question deserving 
your honest answer...right now! Actually it is largely up to you. You can do 
with Life almost what you will."LaSalle will help you establish yourself for 
real success by providing you*with the comprehensive, specialized training 
for which it is so famous.-Choose your field . . . now! Check the coupon 
below for the,free booklet you want us to send you. It can be your first step 
toward assured success, 


trained executives is growing rapidly. We train you 
thoroughly at homein your spare time for every type of 
executive work—teach you the principles and practices 
used by our most successful business leaders and help 

‘ou develop your management capacity—by a training 
Built with the aid of outstanding executives. 


Become an 


Expert Accountant 
The Profession That Pays 


The demand for skilled accountants—men who really 
know their business—is increasing rapidly. New state 
and federal legislation requires much more, and more 
efficient accounting from business—big and small. Cor- 
porations are in constant need of expert counsel in mat- 
ters relating to Auditing, Cost Accounting, Business 
Law, Organization, Management, Finance. Men who 
prove their qualifications in this important branch of 

isiness are rapidly promoted to responsible executive 
positions—given an opportunity to earn real salaries. 
The range is from $2,000.00 to $10,000.00 a year—even 
to higher income figures. 

Under the LaSalle Problem Method you can at home 
acquire a thoro understanding of Higher Accountancy, 
master its fundamental principles, become expert in the 
practical application of these principles—this without 
losing an hour of work or a dollar of pay. 

Your training will be under the direct supervision of 
a staff of legal, organization and management special- 
ists, business efficiency engineers and i iblic 
Accountants. 

Preliminary knowledge of bookkeeping is unnecessary. 
We train you from the ground up, or from where you 
now are, according to your individual needs. 


Mr. Salesman: What’s Wrong? 


Why aren’t you making more sales—more money? Is it 
yee your proposition? Check up first on yourself. 

ther men—no better than you—have found their 
earnings jump and stay up when they trained with 
LaSalle. Literally thousands of men any of them 
years at the game—have increased their sales volume 
and earnings through home study with LaSalle guid 
ance. Sound—practical—usable—right from fiel = 
perience. Train for top-notch production with LaSalle. 


0 Commercial Law 
O Expert Bookkeeping 
Cc. P. A. Coaching 


O Higher Accountanc: 
O Law: Degree of LL.B. 
O Traffic Management 


OD Business English 
OD Business Correspondence 
O Effective Speaking 


O Modern Salesmanship G Industrial Management O Stenotypy 
O Business Management O Modern Foremanship 
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Ow Keaders Say» 


ing races. The sphere of a roller with a radius 
smaller than the radius of the grooves cannot 
contact the grooves at more than one point on 
opposite sides of the roller. Actually, because 
of the slight deforming of the rollers under 
load, the contact on each roller will be along a 
short line, rather than at a single point. 
Hence, there will be some slippage and friction. 
Incidentally, if there were no slippage nor 
friction, wouldn’t such a roller bearing in a 
vacuum be able to coast on forever in per- 
petual motion?—G.H., Philadelphia, Pa. 


There’s Considerable Log-Rolling 
in This Letter 


Ir you can solve this 
one in fifteen seconds 
flat, go to the head of 
the class. A floating 
pine log, when com- 
pletely submerged, has 
just enough buoyancy 
to support a lumber- 
jack riding it. The log 
weighs 196 pounds. Its 
specific gravity is ex- 
actly half that of wa- 
ter. How much does 
the lumberjack weigh? 
In case you want to 
know, the log measures one foot in diameter. 
Its length (neglecting an infinitesimally small 
fraction) is eight feet. Water weighs 62.4 
pounds to the cubic foot. The lumberjack’s 
name is George.—J.H., Seattle, Wash. 


He Wants a Peaceful War 
at Any Price 


Breinc very much interested—as who isn’t 
these days?—in arming the nation against pos- 
sible invasion, I want to put in my two cents’ 
worth. The big issue is planes versus warships. 
Both are expensive, but, for our purposes, the 
plane expense seems more practical than the 
ship expense. It is ar- 
gued that planes become 
obsolete too quickly. The 
answer to this is: so do 
battleships. In the end, 
planes can be replaced 
quicker than ships, and 
the more we force our 
real orimagined enemies 
to rebuild their own war 
weapons in order to 
keep up with ours, the 
greater economic strain 
we impose on them. So 
long as the international 
engagement remains on this purely economic 
basis, we will keep out of actual war. And, re- 
gardless of what our wishful thinking indicates 
we are capable of doing to our enemies in a real 


1GOT THE ANSWER USING 

THE NAME JACK BUT 

GEORGE STOPS 
ME! 
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war, reason proves to us at once that we can 
win an economic war with our present poten- 
tial enemies hands down! So let’s build more 
fighting planes as fast as we can in the inter- 
est of peace.—S.D., Troy, N. Y. 


But Suppose the Diggers 
Get Temperamental? 


So soMETHING has been done at last about the 
people who like to watch excavations being 
dug! The “Sidewalk Su- 
perintendents’ Club” de- 
scribed in your Febru- 
ary issue is a step in the 
right direction, but Iam 
surprised that nobody 
has thought of commer- 
cializing this favorite 7 
American’ diversion. 
Why doesn’t some enter- 
prising promoter buy up 
the amusement rightson 
new construction jobs, 
put up bleachers for 
spectators, and charge 
admission? Think of the pride it would give 
the workers to talk about “their public” and 
compare their fan mail! Star performers could 
be given special billing, as “See the Great 
Tony at the Console of the Mammoth Steam 
Shovel.” If tens of thousands of fans will pack 
into a stadium to see twenty-two young men 
grind one another's faces into the mud, what a 
crowd you could draw with a battery of pneu- 
matic drills and a few sticks of dynamite!— 
M.A.J., New York City. 


Even the Cat’s Whiskers 
Do Their Bit 


EvientLy the man who made the artificial 
cat for the article “Why Do Cats Always Land 
on Their Feet?” in the January issue thinks 
that he has demonstrated by it that a cat “flips 
itself over with its tail.” I think a cat exerts 
itself all over in turning 
in the air, and that the 
tail helps only alittle bit. tone’ wirnOor sais! 
There are plenty of tail- ene 
less cats in the world, i 
and the wonder is that 
some one has not before 
now proved that such 
cats either can or cannot 
turn in the air. It seems 
a little absurd that the 
tail, which weighs prob- 
ably not more than one 
twentieth of the whole 
body’s weight, could have 
much to do with turning a cat. Boys used to 
have a conundrum: Why does a dog wag its 
tail? Answer: Because the tail can’t wag the 
dog. If the source of the power in turning a cat 
is in the tail, then the (Continued on page 16) 
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You Are Hired on YOUR Record— 
Employers Want to Know, Are YOU Prepared for Promotion 


Your own ability to hold the better jobs depends en- 
tirely on the preparation you have made to accept the 
opportunities offered every month in the year in 
the active fields of today such as Air Conditioning, 
Diesel Engineering, Drafting and Design, etc. Men in 
these fields and others with preparation as accountants 
and in merchandising are being advanced into such 
openings as department heads, managers, foremen, 
superintendents, travelling auditors, etc. 

Your opportunity today simply means being ready 
for the good jobs looking for good men—your chance 
for a worthwhile position depends on whether or not 
you will prepare to meet the demands of employers 
all over the country who are offering the big jobs to 
men who can handle them! 

Without training a man is no more valuable at 40 
than at 30, is old at 50. But the doctor at 40 or 50 isa 
better doctor than he was at 30—and it’s the same with 
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Try a Lesson Yourself—No O 
American School, Dept. G346, Drexel Ave. at 58th St., Chicago 


I have checked the line of work in which I would like a good job. Please send me without expense or obli- 
gation on my part a copy of your Bulletin and an early lesson in the field I have selected. 


Please mention PopULAR SCIENCE MONTHLY when writing to advertisers. 


men trained in other fields—executives, draftsmen, 
engineers, merchants, architects are young at 40, at 
50—and still have many good pay years ahead. Promo- 
tion, increased pay, reward properly prepared men! 

American School, an educational institution incor- 
porated “not for profit,” has used for over 40 years a 
direct and practical method for preparing men to handle 
the bigger jobs in business and industry. 

American School graduates hold important positions 
as engineers, accountants, experts, draftsmen, managers, 
etc., or successfully operate their own business. Thou- 
sands of our High School graduates have entered col- 
leges, universities, normal schools, etc., have attained 
success in business orindustry. 

Find out how American School can help YOU, the 
difference it may make in your entire future success 
and happiness! Mail coupon today for free Bulletin 
and early lesson in field of your choice. No obligation 
on your part. 


American School, Dept. G346, Drexel Ave. at 58th St., Chicago 


This Line, 


gatio 


BULLETIN 


O Law 

C Liberal Arts (College) 

O Mechanical Engineering 
G Merchandising 

‘American School 


O Shop Management 
O Steam Engineering 


Ow Keadlers Saf 2 


tail wags the cat, upsetting the theory of the 
old conundrum.—W.E., Wells River, Vt. 


How To Steamline 
That Old Double Boiler 


REeEcENTLY I learned for the first time that it 
will raise the boiling point of water if you dis- 
solve various salts in it. Now I’m wondering if 
the idea might have practical use in household 
cooking. For example, the temperature in the 
top of a double boiler can’t get higher than 212 
degrees (actually, because of heat loss, a few 
degrees less than this) when plain water is used 
below. But suppose you wanted to cook some- 
thing at a steady heat of, 
say, 220 degrees. Just 
add the proper amount 
of the right kind of salt, 
inthebottomofthedouble 
boiler, and it would do 
the trick! Handier than 
a pressure cooker, I'd 
say. To prove the point 
to my doubting wife, I 
dumped eight or nine 
heaping teaspoonfuls of 
ordinary table salt into 
the water in the bottom 
of a double boiler—and 
some sugar, too, which may or may not have 
helped! After working on it for quite a while, I 
was able to boil the water in the top of the 
double boiler, a sight she had never seen be- 
fore. There are other chemicals that would 
work better than table salt, such as calcium 
chloride; and also ammonium chloride, sold as 
sal ammoniac.—G. H., Bangor, Me. 


What Kind of a Curve 
Has a Suspension-Bridge Cable? 


Can one of your readers tell me if the main 
cables of suspension bridges hang in a natural 
catenary curve, or are pulled into a segment 
of a circle by the vertical bridge supports?— 
1.A., Athens, Ga. 


After This He’d Better 


Stay on His Own Reservation 


THuMBING through the February issue rap- 
idly, as I always do before settling down to read 
it, I was struck by the remarkable resemblance 
of three of the pictures in it to three well- 
known public figures. I wonder if anyone else 
noticed them too. Here they are: On page 67, 
Roosevelt; on page 131, Mussolini, and on page 
142, Hitler. Just now, while glancing back 
through the magazine, I found a picture on 
page 146 of a man riding a motorcycle through 
a stream. He looks like a certain one-time 
equestrian who, if he were on a horse, and kept 
on going, would presently come a cropper. You 
guessed it--the Duke of Windsor. If you want 
to see a picture that looks like me, look at the 


STAY out! 
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guy in the circle in the top, right-hand corner 
of the advertisement inside the back cover.— 
D.V.S., Washington, D. C. 


Not According to the Rules 
in Rule, Tex. 


IN REFERENCE to the speedometer-camera car 
on page 64 of the January issue, I think that it 
is a bum idea. Couldn’ta 
driver of the car going 
sixty miles an hour pull 
up behind a truck or 
private car doing twen- 
ty miles an hour, snap a 
picture, then pull out 
around him and have 
“proof” he was doing 
sixty? I suppose the 
trees are doing sixty 
miles an hour because 
they are in the picture, 
too. This evidence is 
very inaccurate and 
might be unfairly used.—J.G.M., Rule, Tex. 


He’s Up in the Air 
About That Airplane Motor 


Ow pace 103 of the December issue, that does 
not look like a Gnome Monosoupape engine to 
me. In all my flying experience, dating back to 
1912, I never saw a Gnome Monosoupape with 
inlet pipes. On the Gnome Monosoupape, the 
exhaust push rods were exactly in line with the 
axes of the cylinders—in the photo, the rods 
are not in this line. I believe that the engine 
is a Le Rhone.—W.H.S., Philadelphia, Pa. 


If It’s That Familiar Red Kind, 
There’s No End to It 


A ROLL of tape has been used until it is down 
to six inches in diameter. The hole in the cen- 
ter of the roll is an inch in diameter. The tape 
is five thousandths of an inch thick. The owner 
of the roll has been using five yards a day and 
wants to know on that basis, how many days it 
will be before he must start another roll. I 
would like to know, in 
addition, how big the 
roll was to start with, if 
he had been using it 300 
days when it got down to 
its present size of six 
inches. We _ sixty-five- 
year-old duffers still 
know our figures. Your 
, paper is very much im- 
“7 proved since you start- 
ed. Since it was born 

a two years before I was, 
I can’t say that I’ve 
read every copy. But 
I've been reading them all for quite some time 
now.—H.S.H., St. Paul, Minn. 


USE AN X-RAY AND 
SEE THE OTHER 1 
SPEEDOMETER, 


HELP AID, | 
ASSISTANCE ! 


POPULAR SCIENCE 


way DONT you 


WAKE wr S 


Why don’t you wake up? 
The first thing you know, 
years of your life will be 
wasted -- lost forever -- 
in humdrum jobs...jobs 
with absolutely no future. 
You don’t want to stick 


vright where you start! 


the man who goes to 
‘sleep on his own personal 
job of getting ahead. 
Wake vp! 


GET THIS INTERESTING- book. 


—IT MAY OPEN YOUR EYES! tees 
* If you have never thought of the Refrigeration and Air Con- ~ F Benge 


ditioning industry, this booklet will unfold a fascinating new line of ef % 
work. If you have already considered this great new field, this book- j a 


let may tell you far more about it than you have ever realized. & 
Pages of pictures show where and how refrigeration and air con- ke ee 


ditioning are used. Other pages give you an idea of how Thermo re 
Institute students get practical training, fenoying. theory trainisa So 
the classroom or at home. For your copy ... send the coupon NOW. “THE AIR YOU BREATHE" 


en se se 
Please send my free copy of “The Air You i 


Send COtLYZO+e HOt 
Breathe’ booklet on Refrigeration and Air I 
Malo NU meee) em tiem conditioning, and Thermo Institute 


Refrigeration and Air Conditioning Training 
LOS ANGELES, California . 194 So. Alvarado Street 
CHICAGO, Illinois . . . 125-B West Hubbard Street City... 
NEW YORK, New York... ++ 1755-B Broadway Send this conpon to Thermo Institute address nearest yon 
mae ee ee ee ee eee ee ee ee 
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Learn this 
Profitable 


Profession 


in 90 Days at Home 


Hundreds of men and women of all ages 18-50 make $10.00 to 
$20.00 in a single day giving scientific Swedish Massage and 
Hydro-Therapy treatments. There is a big demand from Hospitals, 
Sanitariums, Clubs, well as 


'N resident school. A diplom: 

awarded upon completion of the course. Course can 
be completed in 3 to 4 months. High School training 
is not necessary, Many earn big money while learning. 


Anatomy Charts & Booklet FREE 


Enroll now and we will include uniform coat, 
medical dictionary, patented reducing roller and 
Hydro-Therapy supplies without extfa cost. The 
reducing course alone may be worth many times 
the modest tuition fee. 

Send coupon now for Anatomy Charts and booklet 
containing photographs and letters from successful 
Graduates. These will all be sent postpaid—F REE. 
THE College of Swedish Massage (Successor to National College of Massage) 
Dept. 308, 30 E. Adams St., Chicago. 

You may send me FREE and postpaid, Anatomy Charts, booklet con- 
taining photographs and letters from graduates, and complete details 
of your offer. 


Nam 
Address 
City 


BOOKS SENT FREE! 


ON APPROVAL 
5 VOLUMES BRAND NEW EDITION 


Only 15 minutes a day with these WON- 
a ae minin Ga peepee you tor 2 good 
rafting job in less an & year. lechani- 
For Beginners dcpiting Job in tess 1 drafting from simple 
or Experts sitsight tines to important complex plans. 
pel A step at a time! juilt especially for be- 
Written, so you can ginners, for men with only grammar 
understand every word, schooling. Drafting room practice, PLUS 
by 22 well known engin: ENGINEERING. made easy and clear. 
eers and architects. De- Includes complete information on blue print 
pure: poss binding, reading for building and machine trades. 
nearly 2, pages, Bi i is 
1348 blueprints ’enarts BiG Field Big Demand Big, Pay 
and diagrams; prepares git building and manuincturine lines et 
ou for a good drafting 
obin mechanical or ME! 
architectural lines. Sent 
for 10 days’ free use if 
you mail coupon im- 
mediately. 


These Instruments 
Included 


coupon for 8 sot 
‘A year's consulting membership in the Amer- 
ican Technical Society mow given to 

of this famous eyelopedia ‘of draft "i 
say that it is worth more than the cost of the books. 
Complete set of drawing instruments if you 
send for these drafting books NOW. 
These instruments are made of the fin- 
est of German silver, are absolutely 
accurate and are packed in velvet lined 
leatherette pocket case. Real $10 
value, but included with these books. 


AMERICAN TECHNICAL SOCIETY 
opt: D320, Drexel at 8th St. Chicage, 
American Technical Seciety, Dept. 0320, Drexel at S8th St., Chicago 

ind for 10 daye" trial New 3'volume eet of deafeine. 

ery charges. if I wish, I inay return books in 10 
decide to Keep them, I will rend $2.00 after 10 dave: thes only 83. 
$2480, the advertising price ia paid. Send latest 
Hnetruments and ‘Membership Certibeata, 


UM 
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BOEING SCHOOL STARTS 
AVIATION CAREERS 


The air industry looks to Boeing School for men trained 


SCHOOL.” United Air Lines founded Boeing School, closely supervises 
all Boeing courses. School buildings adjoin United’s hangars at A-1-A 
Oakland Airport. Boeing School classes are kept small. Equipment is 
complete, modern. At Boeing School you're inside aviation! Write today 
for FREE 1939 BOEING SCHOOL BULLETIN. Describes Pilot, 
Ground, and Engineering courses. Gives lines of promotion. Tells op- 
portunity for high school graduates. Address: BOEING SCHOOL OF 
AERONAUTICS, Dept. P-16, Airport, Oakland, California, 


A DIVISION OF UNITED AIR LINES 


BARGAINS Courses 
d He RENTED 


72-PAGE 
ILLUSTRATED 


fareains. S 


No obligation, 


NELSON Co. 
796 Manhattan Bidg. Chicago 


earn A DEGREE ar nome 


Home Study C 
Boblie Healts: 
‘Theol Business 2 Accounting: Vv. 
Sales: Ele ical, Drafting, Architectural, Automotive, Steam 
Diesei, Structural, Mining, Industrial, Hi hway, Petroleum, 
Marine) Re ir’ Conditioning, Chemical Engineering. Founded 1908, 
McKinley- 4211 Clarendon Ave., Chicago 
RCA Institutes offer an intensive course of high standard 
embracing all phases of Radio and Television. Practical 
training with modern equipment at New York and Chicago 


school: 


*o specialized courses and Home Study Courses 
‘0 obligation’’ plan, Catalog Dept. PS-39. 


STITUTES, Inc. 


4 Radio Corporation of America Service 
75 Varick St., New York 1154 Merchandise Mart, Chicago 


STEP AHEAD 


with a new method—use the Thinking Alphabet. 
Free Booklet. 

TIBOLT-CHURCHILL INSTITUTE Dept. 5 

P. 0. Box 2191 Philadelphia, 
DON’T BUY—SAVE $ $ $ 
ON RADIO SETS—PARTS, TUBES, PHONOGRAPH 
RECORDS—UNTIL YOU HAVE SENT FOR OUR 
NEW GIANT MONEY-SAVING CATALOGUE. 
UNITED RADIO COMPANY, ODEPT.Z, NEWARK, N. J. 


CASH IN ON SPARE TIME 


$30 WEEKLY OR MORE EARN. Grow Mushrooms 
HOME, Cellar. shed suitable. We buy 380c Ib. 
Year round business. 
made by Mr. S. in few weeks SPARE TIME. 
Guaranteed Materials. Estab. 1981. Write for 
FREE BOOK. Washington Mushroom Industries, 
Dept. 634. 2019 2nd, Seattle, Wash. 


A KNOCKOUT SELLER 


$610 


vestment. & 
or part time. Send postcard for FREE SAMPLE. 


PRESIDENT, 435 N. Clark St., Dept.122,Chicago 


POPULAR SCIENCE 


Be Somebody- 


AND there is ves & Here it is: Become an 
Accountant; train at home in your spare time— 
with LaSalle! Fit yourself to get bigger pay in a modern 
respected profession. Prepare yourself to get what you 
want from life—a home, money for education, a car, 
luxury for your family—everything you’ve hoped for! 

Accountancy through home study opens two fields 
for you. First, it can put you in line for higher bracket 
jobs in your present company. It can give you the drop 
on untrained men—can lift you out of their class. Your 
increased value will quickly be apparent in your work 
and noticed by your superiors. Accountancy training 
can give you ability and experience for which business is 
looking—for which it is glad to pay. 

The second opportunity LaSalle Home Study Ac- 
countancy offers is a profitable profession of your own! 
Right now the professional accountant faces a greater 
demand than ever before. It is not_ uncommon for 
trained accountants to earn $3,000, $5,000 and more. 


Three Men Who Proved It Can Be Done 


Read the actual experience of three men who started 
accountancy training with us several years ago: 

After a short period of intensive study, the first man 
started bookkeeping jobs on the side. Soon he got 


Get more money; prestige; a beffer career 


You can do it. Read this 


@ “YOU KNOW, MARY, | DREAMED 
OF BETTER THINGS FOR US— 
BUT SOMEHOW I'VE FAILED TO 
GET WHAT WE HOPED FOR—” 


@ “1 KNOW, JIM—WE'VE WORKED 
HARD, TOO. BUT YOU DO WORK 
ANYONE COULD DO. THERE MUST 
BE SOMETHING—” 


enough of them so he opened his own business. Today 
he is his own boss, a successful business man with a 
splendid income. All in one year! ; ; 

Another member—five months after starting his 
study—was called into the office and given a more 


responsible ition paying $40 a month more. His 
employer told him anyone studying a LaSalle home- 
study course was obviously more alert than most men 
and therefore capable of a bigger job. : 

To the employer of the third member we sent infor- 
mation about the member’s study. The letter resulted 
in his being chosen—above five other candidates—for 
a better position with shorter hours and more pay. 

Just three of thousands who tell us that LaSalle 
home study was the turning point in their lives, Their 
cases, which may seem extraordinary to you, are not 
uncommon to us. Many others have done as well. 
Perhaps you can, too. At least, it’s worth investigating. 


Send for This Free Book 


The facts about LaSalle training in Accountancy and. 
the opportunities in this growing field are clearly out- 
lined in a 48-page book which LaSalle will send you 
free. If you-have the urge and the will to increase your 
income, clip and mail the coupon for it—NOW. 


LASALLE EXTENSION UNIVERSITY, A Correspondence Institution 


Dept. 383-HR, Chicago, Ill. 


I’d like to see whether I should take up Accountancy. Send me—without obligation or cost to me—your booklet 
Accountancy, the Profession That Pays, and full information about your Accountancy training program, 


Other LaSalle Opportunities: 


If more interested in one of the fields indicated below, check and mail now. 


[Business Management ae Accounting 
odern Salesmanship 
w—Degree of LL.B. 


O Higher Accountancy 


Practical Accounting and 
Office Management 


. P. A. Coaching 
jBusiness Correspondence 
Business Englis! 


mmercial Law OExpert Bookkeeping [Stenotypy 
UN GIG zc a wasn senna intwtan crac ois vale comtnteeitladre iwrmlnnciaieliapersat Mcimianommees 3 ARB ae aise 
Present Position..... ism noma tana plese ate SeudisiafsamsiaGhnbasiaar 
AGES seins einisisis dis suis an ogee alate minieralareis eg NW DEN ReE MMR DAls ence eeeeeees 
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OUR BIG 


BOOK TELLS YOU 


The Importance of Quick Action 


IF YOU have a new idea that 
is patentable—and want to secure 
for yourself your inventor's sole right 
to profit from the idea—you can't 
afford to lose time in securing the 
protection of a U.S. Patent. Other 
inventors may be working on the 
.same idea right now. Should they 


develop this idea and file patent ap- 
plication before you do—the burden 
of establishing priority will be upon 
you. Our Big Book—‘“Patent Guide 
for the Inventor”—will tell you the 
quickest possible way to secure Pat- 
ent Protection for your idea. SEND 


FOR IT TODA 


THE FIRST IMPORTANT STEP IN SECURING A PATENT 


is to obtain the services of a Regis- 
tered Patent Attorney. blish the 
date of your invention as explained in 
our Book and disclose your idea to 
him in correct form. He then makes 
a SEARCH of the Patent Office Rec- 
ords and reports to you on existing 
U. S. Patents which might bear on 
your invention, giving his opinion on 
the ad bility of proceeding and fil- 
ing formal application. How this in- 
expensive step can ve you money 


y when Patenting your 
you whether or not it 
is worth your while to file formal Ap- 
ication—all is explained in our Big 
nd for it TODAY. If you have 
developed some improvement, something 
which adds to the usefulness of any 
product—whether this product is Pat- 
ented or not—you should protect your 
nprovement with a Patent at once. 
Send for our Big Book which tells you 
how. 


WHITNEY’S FIGHTING SPIRIT 


LI WHITNEY let go a 
a cotton gin. No mech 
isted to suggest the operations this di 


w career to build 
contrivance ex- 
ice had 


to perform. Even the means for drawing wires 
were not at hand—he had to work them out 
himself. He overcame all obstacles by pressing 


himself to determined, tireless effort. 


After 


Thomas Jefferson. Secretary of State, granted 


his 


patent 
4, 1794, Whitney had to 
get money behind _his 
invention. Phineas Mi 


on March 


ler consented to 


him, financing the man- 
ufacture of Whitney's R 
cotton gin. 


CLARENCE A. O'BRIEN 
and HYMAN BERMAN 


Washington, D. C. 


889 Adams Building 


Tse our FREE 
vention" 


MAIL COUPON TODAY 
FOR BIG 


date of your inventi 


you can make a rou 
your idea and have 


in a manner of valu 


mediately or not—s 


it witnessed. 


Registered Patent Attorneys Before U. S. Patent Office 


ALSO FREE RECORD 
OF INVENTION 


“Record of In- 
Form to assist 
rding the descriptive 
of your idea and to establish tl 


you in 
outlin 


With 


Whether you plan to proce 
et thi 
record your Invention, an¢ 


have 


Small ldeas May Have 
Large Commercial 
Possibilities 
Ideas do not have to be com- 
plicated to be profitable when 
The 5c 10¢ 


stores flourish on simple Pat- 


Patented. and 
ented products which are com- 
mercially successful. The zip- 
per, safety pin, thumb tack, 
paper clip, collar button—all 
are simple yet familiar inven- 
tions—brought their inventors 
rich rewards. If you have a Pat- 
act to protect it. 
for FREE 
18-Page Book that 
tells you how. 


entable idez 
Send 


our 


-LARENCE A. O‘BRIEN 
nd HYMAN BERMAN 


Washington, D. C. 


39 Adams Building 


Cv BATENT 


NEW IDEAS FOR IMPROVE- 
MENTS IN MACHINERY 
ARTICLES, DESIGNS, 
FORMULAS, ETC. 


ents are 
repre- 
new 


Every year thousands of Ps 
granted. Very few, howev 
sent the discovery of entirely 
principles. Most of them provide new 
methods of doing some every-day 
thing in a better way—ch for 
greater efficiency, usefulnes pta- 
bility, or beauty in some previously 
thing. These IMPROVE- 
I 3 are patentable if new, and 
actually represent new invention. 
These improvement Patents offer large 
lly use- 
nts im- 


chances for profit if commer 
ful. The business world v 
proved products and services. 


OUR SERVICES TO YOU 


We are Registered Patent and Trade- 
Mark Attorneys, serving Inventors all 

United States and abroad. 
nization is complete. 
Draftsmen, experienced § 


over the 


Ourc 


Attorneys to serve your inte 
can act as your legal adviser in all 
Patent Matters. Our complete service 
is described in our Big Book. Mail 
Coupon for it NOW 


REQUEST OUR BOOK—NOW! 
exactly what you should do to 
Patent—what must ti 

» of the way—how the 


Know 


secure 
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‘our Specially P 
tion” Form. 


IN CASE YOU FEEL THAT YOU 
HAVE NOT SUFFICIENT 
FUNDS AVAILABLE FOR 
PATENT FEES 
Our Big Book tells you how to legally 
assign an interest in your invention 
before filing application—to 
friend willing to aid you. Better to do 
this than to delay indefinitely and see 
another inventor develop your idea 
and Patent it before you do. Send 

Coupon NOW. 


some 


REASONABLE FEES— 
CONVENIENT TERMS 
Don’t wor 
are 


Our fees 
onable—we can arrange 


about finances. 


very r 
convenient terms of payment. It is 
our custom to permit clients to pay 
for our services in installments as the 
application progresses in our office. 
See our Big Book for fees in obtaining 
Patent. It explains our arrangements 


clearly. Send for it NOW. 


MANNER OF PROTECTION IS 
VERY IMPORTANT 


When securing a Patent it is very im 
portant that the invention’s claims and 
objects be clearly set fortl—so that pro- 
tection is obtained on all important 
points of the idea. The U. S. Patent Of- 
fice advises that you secure the aid of 
an experienced Registered Patent At 

your t 


we handle your Application, is 
‘ance to you that our service is of t 
highest order, as described in our I 
Book. 


CLARENCE A. O'BRIEN 
and HYMAN BERMAN 


889 Adams Building, Washington, D.C. 


Registered Patent Attorneys Before U 


Patent Office 


e send me at once your Big 
k “Patent Guide for th 
‘epare Re 


1 cor 
Phis request does not obligate me. 


write or print plainly 


Registered Patent Attorneys Before U.S. Patent Office 


With the Inventors 


UMPING of gasoline from an airplane in 

flight, sometimes necessary in emergen- 
cies, is always a dangerous procedure, since 
gasoline fumes surrounding the plane or seep- 
ing into the fuselage may be ignited by a 
spark, thereby turning the ship into a flying 
bombshell plunging earthward in a mass of 
flames. To forestall this, Fred A. Jones, of 


Newark, N.J., has invented a novel safety 
A long hose connected through a 


device: 


dump valve to a plane’s fuel tanks is attached 
to a parachute and housed in a compartment 
near the tail of the ship. In an emergency, 
the pilot yanks a lever to eject the hose from 
its compartment, and the parachute balloons 
out, carrying the hose with it. With the outlet 
of the 'chute-supported hose trailing far be- 
hind the plane, gasoline-dumping hazards are 
reduced to a minimum ...IN PROPORTION TO 
ITS POPULATION, Switzerland produces more 
inventions than any other nation in the world 
. . . PLATES ARE KEPT WARM at the dinner 
table by an ingen- 
ious electric heating 
pad devised by Lill 
K. Frolich, of Louis- 
ville, Nebr. Plate- 
size heating elements 
are embedded in sec- 
tions of noninflam- 
mable padding that 
lie flat on the table 
underneath the ta- 
blecloth. When more 
than the usual num- 
ber of places are to 
be set at the table, 
additional sections 
may be added, just 
as extra leaves are 
inserted to enlarge 
i a dining table, since 
each pad section is provided with a plug on 
one edge, and on the other edge there is a 
socket for connecting it electrically with ad- 
jacent sections. One of the end pad sections 
has an extension cord that is plugged into a 


wall socket .. . THE NUMBER OF CLAIMS ap- 
pended to a patent is no indication of its po- 
tential value to the inventor. Although one 
patent that con- 
tained over 700 
claims made sev- 
eral million dol- 
lars for its owner, 
another patent 
which contained 
only thirteen 
claims earned 
even more... 
ROLLER SKATES 
are the subject of 
two recent inven- 
tions. One, worked 
out by Theodore 
R. Goettie, of 
Wayne, Pa., gives 
the roller skate 
brakes. Brake shoes, normally held in a re- 
leased position by helical springs, are forced 
against the skate rollers by means of a con- 
trol strap extending upward to the hand of 
the skater. The brain child of Mikaly Gal- 
goczy, of Cleveland, Ohio, is an attachment 
that gives the roller skate “headlights.” A 
flash-light cell and 
bulb are supported in 
a frame that hangs 
down from the bed 
of the skate between 
the front and rear 
rollers . . . APPROX- 
IMATELY TWO THIRDS 
of all the patents 
filed at the Canadian 
Patent Office are is- 
sued to American 
inventors AN 
ELECTRIC FUSE, for 
which credit goes to 
Hrand M. Muncher- 
yan, of Los Angeles, 
Calif., contains a- 
fuse-metal strip formed into the letters “OK.” 
If the fuse burns out, the letters melt while 
all others in the fuse box will still read “OK.” 
. +. ONE OF THE MOST COMPLICATED MACHINES 
ever invented by one man was the Paige type- 
composing machine. The patent covering it 
contained fifty-five pages of printed text in 
addition to more than 160 sheets of drawings 
. . . NUMBERED AMONG THE CONSTANT FLOOD 
of inventions relating to automobiles are: A 
car having its motor placed sidewise instead 
of lengthwise on the chassis; a steering-gear 


(Continued on page 24) 
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On Jobs Like These—No Correspondence 
Real Work on Modern Electrical Equipment 


PREPARE NOW 
FOR A BETTER JOB IN 


ELECTRICITY 
or RADIO 


BY 12 WEEKS TRAINING 
IN THE BIG COYNE SHOPS 


Get into a real live, money making field where thousands of men make 
$30, $40, $50 and up a week in the faecina ing field of eles ity. 
Prepare today for your start in a field that is full of opportunities for 
the trained man. 


. 
Learn by Doing — in 12 Weeks 
on real motors, generators, engines, and real Radio equipment and sets. 
‘The remarkable “Learn by Doing” method used in the great Coyne 
Shops trains you in Electricity and its many branches in 12 weeks. 
Actual shop work —not a correspondence course — you don't have to 
recite. Instead you are trained by actual work in wonderful, modern 
daylight shops on the finest kind of Electrical and Radio equipment, 
under personal supervision of expert instructors. That's why Coyne 

Training prepares you for your start in this field, in a short time. 


You Don’t Need Previous Experience 
or a Lot of Book Learning 


Many of our successful graduates have not even completed common 
school. At Coyne you learn by actual experience on a wide variety of up- 
to-date generators, motors, dynamos, batteries, automotive and avia- 
tion engines, electric signs, etc. 


(|stou ndiee | PAY COST OF TRAINING cravuare 
I"! Over a Year to Pay in Small Monthly Payments 


mote first—then pay back tuition in easy monthl. ‘ll have 12 months to complete your ents. Mail 
payments starting 5 months from the date you start scl the coupon now and I will send) You, without obligation, 
or 2 months after the required training period is over. And full details of this astounding offer! 


EARN LIVING 
Expenses While 
You're Tralning! 
Many of my students work 
part time to help pay their 


living expenses while they are 
training. 


EMPLOYMENT 


A Real Switchboard in the Coyne Shops 


GET THIS 
FREE BOOK 


Get the new “Coyne Opportunit: 
Book, giving all 
[ gm‘) factsaboutCoyne 
m2 Training. Photo- 
}) graphs of Shops 
showing students 
atworkonmodern 
electricequipment 
under the person- 
al supervision of 
Coyne Expert In- 
structors. Also 


Right now I am including, at no extra cost, a special 
Radio course, which you can take, at no extra charge, 
after you havecompleted your 
electrical course. Send coupon 
today and I'll send you all 
details of this offer. 

ELECTRIC REFRIGERATION 
AIR CONDITIONING 


a q Wm My electrical course includes detailsofmySpare 
F pees Time Employment Offer, Pay After 
Help For You Bs cara in tose ist grow- Graduation PiananaG raduateEem~ 
in ranches o! lectricity. | Ployment rvice. Yours ithout 
After Graduation a @ ae an "-1 Cost: Simply Mail the coupon. 


ee. Lewis, President 

| Coyne Electrical School, Dept. 39-73 
500 'S. Paulina St., Chicago, 

I Send me your big FREE Book about Coyne 
Training and give me all details regar 

I your "Spare Time Employment 


My Graduate Employment 
Service will give you employ- 
ment help after graduation. 
You are also entitled as a 
graduate to free consultation 
service any time you need it. 


‘Pay After Graduation Plan” and 
Your Radio Course. 


H. C. LEWIS, Pres. Founded 1899 Va - a 
COYNE ELECTRICAL SCHOOL, “ 
500 S. Paulina St., Dept. 39-73, Chicago, Ill. 
J CITY iis van acnsvesies STATE. < 0000 
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attachment that automatically slows a ve- 
hicle down when rounding a sharp curve; a 
front-view mirror that eliminates the blind 
spots caused by the 
front corner posts 
of a car body; a de- 
vice for swinging 
headlights automat- 


aed REFRIGERATION 


Refrigeration— 


ni} nditioning and a *. . 
Keepyour present Industries—growing by ically in the direc- 
ands, New opportunities for - i 
trained men. You can quali- tion of a car’s travel 


as the front wheels 
are turned; and a 


liminary training at home. 


come to School for final int 
PRACTICE instruction which a 
you for big pay jobs. Start right 
After home-study is completed we p 


de 
An- 


your roundtrip transportation to Lox 
eles.” (From any point in (-S) Loseny | Speedometer, fuel 
time. Investigate. Mail. Coupon, gauge, ammeter, and 
NATIONAL SCHOOLS — ether instruments 


Los Angeles (Est. 1905) 


ESPERO 


you steering wheel hav- 


ing a large-diameter 
hub that contains a 


generally mounted 
on the dashboard ... PATENTS ARE NOT TAXED 
in the United States, although in some for- 


Request for FREE BOOK ) | 


NATIONAL SCHOOLS 
Dept.3PSC, 4000 So. Figueroa St., Los Angeles. Calif. 


eign countries, owners must pay an annual 
tax on each of their 
patents, or have 


NAME. AGE | 
ADDRESS. ? them lapse 
CITY STATE. ) HOUSEWIVES should 


have little trouble 
in cleaning a new 
double-hung win- 
dow that also 
swings inward like 
a casement type. 
The sash, fitted with 
conventional coun- 
terweights, slides 
up and down along 
side channels, but 
is hinged at one edge so that it can be opened 
inward at any time. William C. Jones, of 
Tappan, N.Y., and Gustav Siese, of Park 
Ridge, N.J., are the joint originators ... THE 
50,000,000 PRINTED COPIES of patents kept on 


Handy .. Automatic 
| JUSTRITE 


BLO-TORCH 


Intense Flame . .. Easy to Handle 
than Ic per Hour! 

Here's a torch that's “tops” in every way! 
Handy — easy to carry — small enough to get 
into tight places, Automatic — no pumps 
or complicated pressure controls to adjust. 
Single Tequlating valve controls flame. An 
ideal tool for metal craftsmen, elec- 
tricians, mechanics and plumbers. 

Does a real job at low cost! 


NO PUMPS—ONLyY 
ONE MOVING PART! 


|101 USES! 


Order your Justrite Blo-Torch 
today—you'll find hundredsof 
v it. Excellent for work= 
ing and tempering metal, 
burning off paint, bending 


ONLY $350) 
Complete with tw 
Sottert a j und 
shop. farm or home. 100% 
faction guaranteed— 
10-day money-back trial, 
See it at your dealer's of 
order direct. Shipped 
either postpaid or C.0.D. 


JUSTRITE MANUFACTURING CO. 
2052 Southport Avenue, Chicago, Illinois § | 


10%" LONG OVERALL -> 


file at the U.S. Patent Office are housed in 
steel cases that cover more than thirty miles 


Soldering o1 
—can be used 
anywhere—not 
dependent on 
any other 
source of heat. 
‘Order now! 


of shelving . . . AUTOMOBILES JACK THEM- 
SELVES UP under their own power with a bal- 
loon-type pneumatic jack perfected by Robert 
V. Morse, of Ithaca, N.Y. Operated by motor 


(Continued on page 26) 
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DOESN'T IT LOOK SIMPLE? 


Yet it’s from the famous “Merry Widow” Waltz! 


HERE’S PROOF THAT YOU, T00, CAN LEARN TO 
PLAY THE PIANO OR ANY OTHER INSTRUMENT! 


A ees strike the notes indicated above and you will 
actually be playing the opening bars of one of the 
world's favorite musical compositions! And it's just 
as easy to play other famous melodies, too, when you 
use the wonderful “Note-Finder.” 

This invention of the U, S. School of Music takes the 
mystery out of the piano keyboard, does away with 
tedious study and practice. enables anyone to play a 
real tune almost from the start. And that's the way 
this modern method works. You learn to play by playing. 
Soon you will be thrilled and delighted to find that you 
can pick up almost any piece of popular music and play 
it at sight. And that applies to the piano or violin, the 
saxophone or guitar, the accordion or whichever instru- 
ment you choose for your own! 


Takes Only Few Minutes a Day! 


Do you wonder that over 


PICK YOUR 700,000 people all over the 

world have taken advantage 

INSTRUMENT of this easy way to learn 
lene: Baie music at home? Don't let 
Organ Mandolin. old-fashioned ideas deprive 


Cornet Ukulele 
Trombone Harp 
Bia inte 


you of the joys of playing any 
longer. You don't need special 
talent; you don’t need an 
previous knowledge of mus 


you don't need to spend 

Reaerdion months on monotonous drills 
Speech Culture and exer ‘s. It's fun to learn 
Modern Elementary music this ites way: it’s 


Harmon asy as A-B-C; it takes only a 
few minutes a day. But see 
for yourself! Simply send to- 


day for our 


Drums and Traps 
Banjo (Plectrum 
5-String or Tenor) 


MARCH, 1939 


Please mention Porctar ScieNcE MONTHLY when w 


FREE Demonstration Lesson 


This demonstration lesson will give you the surprise of 
your life. It will show you, in black and white, how you 
an quickly realize your dreams of playing your favorite 
trument, With the demonstration lesson, you will also 
receive a handsome illustrated booklet and details of the 
remarkable, money-saving offer that enables you to learn 
music at home for but a few cents a day. All this material 
will be sent to you by return mail, without cost or obli- 
gation. Simply mail the coupon or write. mentioning in- 
strument that interests you. Do it today. Note: 

ments supplied when needed, cash or credit. U. S. 


Seiloul 


of Music. 83 Brunswick Bldg., New York City, N. Y. (Est. 
1898.) 


of Music, 

83 Brunswick Bldg., New York, N. Y¥. 

Please send me by return mail, FREE 
n, illustrated booklet and full de- 
I am interested in the following instrument: 


Gentlemen: 


tails. 


Name.. 


iting to advertisers. 25 
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ANOA usyy 


LT ae 
Turn it 


RIGHT SIDE UP 


wit 


@ See how a bubbling glass of Alka- 
Seltzer will quickly help put you “right 
side up’’ when an upset stomach, attack 
of Acid Indigestion or a Headache 
makes you feel miserable. 


@ Alka-Seltzer is DOUBLY effective 
because it offers relief in TWO ways. 
Its analgesic action relieves pain and 
discomfort promptly and its alkalizing 
qualities help to neutralize any exist- 
ing excess acid condition. Get a 30c 
or 6Oc package at any Drug Store. 


Make Money in Spare Time 


Be a representative of Popular Science Monthly. Taking 


* subscriptions at the new low price is easy. And you can 


make good money at it. Write for particulars to Popular 
Science Monthly, Circulation Manager, 353 Fourth Avenue, 
New York. 


26 Please mention Poputar SclENCE MONTHLY when writing to advertisers. 


_ = 


With the Inventors 


(Continued from page 24) 


compression, a pump screwed on in place of 
a spark plug is connected by a rubber hose 
to an inflatable bag placed beneath the car 
axle. When the mo- 
tor is started, the 
bag fills with air to 
jack up a wheel. 
Opening an outlet 
valve releases the 
air from the balloon 
jack, lowering the 
car to the ground... 
TWO OUT OF EVERY 
EIGHTY PATENTS 
pending at the pat- 
ent office, examiners 
estimate, contain 
claims to the same invention . . . To ENCOUR- 
AGE SYSTEMATIC SAVING, a novel coin bank in- 
vented by David H. Zell, of Brooklyn, N.Y., 
has a built-in ro- 
tating calendar 
which advances 
from one date to 
the next only when 
a coin is inserted 
in a slot at the top. 
Pushing the coin 
down through the 
slot into the bank 
actuates a gear 
mechanism that 
turns the calendar 
dial to keep it up 
to date... AN AD- 
JUSTABLE REFLEC- 
TOR developed by 
Samuel Margulies, 
of New York City, 
is designed to in- 
crease the usefulness of a flash light. A mir- 
ror pivots on a U-shape bracket jutting up 
from clamps fastened to the bulb end of the 
light, so that the lat- 
ter can be stood up 
vertically and the 
mirror adjusted to 
throw a beam down- 
ward or to one side 
3 CONVENIENCE 
in applying nail 
polish is the aim 
of an invention of 
Alice Jefferis, of 
Washington, D. C. 
A container fitted 
with curved tabs 
holds the polish, while the tabs support the 
container on two fingers. 


POPULAR SCIENCE 


RULES 


This contest open only to ama- 
teurs, 16 years old or more. Pro- 
fessional commercial artists and 
Federal studentsarenot eligible. 

1, Make drawing of girl 614 
inches high, on paper 7 inches 
high. Draw only the girl, no let- 
tering. 

2. Use only pencil or pen. 

3. We return no drawings. 

4. Print your name, address, 
age, occupation on back of 
drawing. 

5. All drawings must be re- 
ceived by February 28th, 1939, 
Prizes will be awarded for draw- 
ings best in proportion and neat- 
ness by Federal Schools Faculty, 


TRY FOR A 
Fee Sit Cowsse 


Copy this girl and send us your drawing — perhaps you'll win a COMPLETE 
FEDERAL COURSE FREE! This contest is for amateurs, so if you like to draw do 
not hesitate to enter. 

Prizes for Five Best Drawings — FIVE COMPLETE ART COURSES 
FREE, including drawing outfits. (Value of each course, $215.00.) 
FREE! Each contestant whose drawing shows sufficient merit will receive a grading and 
advice as to whether he or she has, in our estimation, artistic talent worth developing. 
Today design, color and illustrating influence the sale of most merchandise. Trained 
commercial artists have, therefore, become important in industry. They are in de- 
mand, — well paid — machines can never displace them. Artistic talent is com- 
paratively scarce. If you can draw, why waste this rare gift? Train yourself to do 
work for which nature has fitted you and which few people can do. Success nowa- 
days comes easier to those who develop natural ability. We have trained many 
young men and women now capable of earning up to $5,000 yearly as artists. Use 

this opportunity to test your talent. Read the rules and send us your drawing. 


‘FEDERAL SCHOOLS > INC > 


Dept. 3149, Federal Schools Building, Minneapolis, Minnesota 
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“Junior shows 
WoW. B. 
a Royal 


us your ad 


put a Roy 
how a Royal 
—own it on your own terms. 


‘Typing’s a cinch—with a Royal. 
‘ow I work out ideas on it, Al- 
ready I've gotten one raise."” 


OWN A ROYAL PORTABLE 


FREE! 


Royal’s Instant Typing 

Chart shows you how to 

type RIGHT, 
CLUDED with every 


ROYAL TYPEWRITER COMPANY. 
Dept. D-25, 2 Park Ave., New York, N. Y. 
Tell me how [ can 
latest model Roya 


Name. Street. 


\ ” writes 
‘Said he had to have 
Portable for homework.” 


It’s an opportunity for a hetter. 
we for you, your whole family, to do 


TRY IT in your own home! Kno 
al before you risk a penny. 
will help you whatever your jol 


own—on Easy Monthly ‘Terms 
Portable—with FREE HOME TRIAL. 


“Your Home Trial’ 
sounded good to us. So we sent 
in the coupon that very night."” 


“Immediately Junior started do- 
ing homework easier and faster, 
And that gave me an idea, . .”* 


You Can Get This BIG FAMILY HELP 


ON FREE HOME TRIAL 


A Royal Portable helps you write faster, 
faster, 


TAKE YOUR CHOICE—pay cash or pay in easy 
monthly terms with small carrying charge, The 
rn way to own a Royal. Your choice of 
all factory-new, reasonably priced. 


ACT NOW! Mail coupon today for full details of 
Royal's offer—all about models, prices, terms— 
everything. No obligation. 


think 
brighter 


e 
b 


ON YOUR 
OWN TERMS 


Royal Portable at no ex- 
tra cost—a handsome, all- 
weather Carrying Case. 


City. State. 


Omaging 
ZEMOVES. 522M 


RENO 


faced withtheprob-, 

lem of filthy d y 
ing water will welcome 
the new AUTOMATIC; = 
Water Filter which @amy 
instantly delivers clear 
sparkling water — clear 
asregular spring water— 

by filtering itthroughcel- 
lulose fibers right at the 
faucet as needed. It isso | 
convenient and inexpen- on veminnts 
sive that every home can Get yours FREE 
afford this Water Filter. | for introducing it. 
AUTOMATIC WATER FILTER, 600 S.HighSt., Dept. 205, Akron, Ohio 


FILTHY DIRT 


DRINKING 
WATER 


MILLIONS of people who are 
drinking water can now have 

I<! crystal clear water with the 
— AUTOMATIC 

Water Filter. 


AGENTS! 
Make $9.00 
a Day —easy 
fortaking 
only 6 orders 
from house- 
wives who buy 

on five minute 


E 
will want this book! Wi 
‘on, noted angler. 
methods of night 


pages of night 
the Powerlite and other Delta ele 
lanterns. Write for this book. Free! 


DELTA ELECTRIC COMPANY 
400 W. 33rd St ‘Marion, Indiana 
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WOODWORKER’S 
Turning & Joining 
MANUAL 


This new manual is writ- 
ten especially for the man 
who likes to make things in 
. his own home with power 
tools. Tells what power 

machinery you will need to 

turn out beautifully finished furniture. How to use 
the cross cut saw, ripsaw, miter saw, jointer, and 
band saw. How to bore and mortise by machinery. 

Scraping method of wood turning fully ex- 
plained—how to turn a plain cylinder, smooth 
cylinder, how to use a skew chisel to square ends, 
how to make shoulder cuts, taper cuts, convex and con- 
cave cuts. How to make a tilt-top table, occasional 
table, reeding and fluting, faceplate and chuck turning, 
turning rings, veneering. How to make the surface 
Ppertect, how to apply stain, wood fillers, finishes—wax, 
oil, shellac, varnish, lacquer. 

Also, how to equip your home workshop, what hand 
tools you will need in addition to power machinery. 
All about wood joints. 

Complete working diagrams with step-by-step in- 
structions for intricate designs in cabinet making, 236 
illustrations, 192 pages, full cloth bound, only $1.00 
C.O.D. Send order WITH NO MONEY for WOOD- 
WORKER'S TURNING AND JOINING MANUAL. 


Pay postman $1.00 plus few cents postage when book 
arrives. 


POPULAR SCIENCE—Dept. 39 
353 Fourth Ave. New York, N. Y. 


POPULAR SCIENCE 


“LIVING SACRIFICE TORN FROM TIDAL WAVE” 


HURRICANE VICTIM 
RESCUED BY POWERFUL 
BEAM, SAYS SEAFARER 


Om. Suermondt and 
I were at our beach cot- 
tage at West Barrington, 
R.L., when my barometer 
told me a hurricane was 
coming,” writes Captain + 

R. K. Suermondt, 3 Woodville Park, Roxbury, Mass. “We fled to the 
home of a neighbor. I took my barometer under one arm and my big 
5-cell flashlight under the other. We saw 
our own house blown to kindling. Then 
we saw that terrifying 10-foot tidal wave 
push mercilessly up the river, spreading 
death and destruction over the Providence 
valley. 


pRB 


Je a a " 
@ “I rushed out with my f ’ GE ‘ FZ ¢ 
flashlight to help the neigh- ; ‘ j fe 
bors in rescuing whatever PF » 2 ’ ; 
might be saved. At ten o’clock 
that night our flashlights were 
still searching the river, when 
someone shouted, ‘Here comes 
a whole house!’ And when I 
put my powerful, long-range 
light on it, something lay hud- 
died on the roof. 


ra 


(3) “We put out a boat and 
succeeded in bringing back 
the still form of an uncon- 
scious man. For hours he had 
ridden this floating cata- 
falque. He hoodwinked 
death only because those five 
‘Eveready’ fresh DATED bat- 
teries bored through the 
night and reached him. 


aL Pine = 


(4) “This experience convinces me not only of what a flashlight can 


do, but of the need of having good batteries in it, ” 
‘Eveready’ batteries, the kind you know are fresh! Me 
(Signed) 


NATIONAL CARBON COMPANY, INC., 30 EAST 42nd STREET, NEW YORK, N. Y. 
Unit of Union Carbide [a and Carbon Corporation 
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Now vouGan ©) SBS 


Learn¥ an ATED 


«Train for this fascinating 
methods. Complete course 
diagrams prepared by former 
r Learn to develop 


characters lke Popeye, Mickey 
to plan and time action; with dialog, music. Learn to build 
stories, plots, gags. Good money-making opportunities in 
movies, entertainment, newspaper, advertising and business 
fields. Mo previous art training needed. 


B72 BST MOM 


Y ORDER) TO... 
? Scaeen MATOON STUDIOS 


| ___ WASHINGTON. oc 


NEW! COMPLETE cond] 
Up -to-the Minute Book 
on HOUSE WIRING 


Covers, in great detail, all phases of practical wiring 
for homes, garages, farm buildings, ete. Written in 
the simplest language; describes and illustrates fuses, 
circuits, switches, installation plans; also wiring 

diagrams; over 200 Illustrations; cloth binding $1.50 


postpaid. 5-day money-back guarantee. 
FRE Complete catalog of, practical books 


on Painting: Decorating: Commercial 
Sheet Metal: Welding: Radio: 
Electricity: Engineering: Gerpentry and Building; Plomb: 
ing; Heating and Ventilating. WRITE TODAY. 
FRED’K J. DRAKE & CO., 191 N. Michigan Av., Chicago 


WANT A STEADY #25 JOB? 


PAY 
| TRAIN LT QUICKLY e PAY ME LATER! 


Why spend your life hunting lew-pay jobe—TRAIN for 
gfeney,one with top, waxes as tion opportunities! 

CTICAL training puts others on 
. Low tuition rate, 
after learning: 


FREE book gives fi o1 way to 

FREE! pigtyar sobs: Write to nearest oehool TO: 

DAY! Dept. 6 

eSWEENY TRADE ScHOOLs 
ich. Kansas City, Mo. 


ACCIDENT OR SICKNESS 


Don't let sickness or accident find you unprepared. The “14 Potieg PAYS 
YOUR EXPENSES, gives ygur f fem quick cash, all as 5] Seger in policy. Ages 
a ‘to 75—no, medical exam. loney. Write lay for full Sorelle and how 
ret the * ee Picy a ian ree, inepection. No agent will call 
SHE aRcaDIA MUTUAL CASUALTY o7 eniral insurance Aeeingy, tne. 


75 €. Wacker Dr. SoA, 
EARN GOOD MONEY! SPARE OR FULL TIME! 


TO PAINT 
BO UUIOL ES! Show Card business taught complete. Practical 


Sign, 
Tensons in lettering, gilding, window, tin and 
ete. How to mix paints. Over 200 latent a re, ey 
outa and instruction charts “HOW TO PAINT 
eon AND SHOWCARDS"* c Hi 


‘SiGNS 

complete, only $1.96. Order now, 
Money back if not satish 

ILLUSTRATED EDITIONS CO., Dent. 70, 


220-4th AVE., 
When Writing Advertisers 
Please Mention POPULAR SCIENCE 


Learn a Tra 


Gas, Arc Weldi 


Write At_Oncei 


NEW YORK 


World Smallest 
Pocket 9 

mNo i Sameres — 
MODERN PLASTIC CABINETS 
Miapet es radio ip ts your pod met or puree. w 


rystals to adju: 
or performance. 
for 


adel 


= ite 


celves stations with clear 
only one moving. part 
New Patented De: 


erating power from radio 
Pay postman only $2.99 plus 


A'SECOND TO CONN 


SEND NO MONEY! tare on. arrival or send [ WEW 
SE peter cn. srrical on 

and yours wil be sent postpaid. GUARANTSED. ‘A most tnusual | 1939 
value, ORDER NOW! moos. 


TINYTONE RADIO CORP. DEPT. PS-3 KEARNEY, NEBR. 
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New Accurate10" Slide Rule 


Enables you to do difficult calculations instantly 
without paper or pencil—multiplying, pro- 
portions, division, extracting roots, 

ete. Accurate, white composi- 

tion face. Has Standard 


and K 
scales, 


Special magnifying 
indicator. For complete 


outfit, including slide rule, 16-page iIlustrated 
instruction book, 


ing case, send 50c in coins or 
S. stamps (60c in Canada). Mailed postpaid. Satisfac- 
tion guaranteed or money refunded. (Schools and dealers: write for 
quantity price.) Send today for this great value to BOX 23. 
LAWRENCE ENGINEERING SERVICE, PERU, INDIANA 


Money-back guarantee, Ask for NEVER- 
SLIP Pulleys on ALL power machinery 
you buy. Write for folder and prices. 
ROSENTHAL CORN HUSKER CO. 
Box 22 Milwaukee, Wisconsin 


ITALIAN ACCORDIONS 


HAND MADE. Very best. Lowest prices. 
Direct from Factory Representative. Send 
your name and address for FREE catal 
Tracian ASCORDION COMPANY 
‘+, DEPT. M_ CHICAGO, ILL. 


STRIKE! 


EN-AR-CO (Japanese style) OIL strikes 
quickly at pain and discomfort of Neu- 
ralgia, Sprains, Muscular Soreness, 
Fatigue and Exposure—doing it for over 
50 years. Excellent for the discomfort of 
Head Colds or Bronchial Irritation! Get 
EN-AR-CO today and put such pains and 
aches out of business . . Made in U.S.A. 


NATIONAL REMEDY CO. NEW YORK 


DECORATIVE METAL WORK 


A brand new manual for the amateur. Tells in easy to 
understand language how to make useful metal articles in 
your home workshop. You'll be surprised how easy and 
interesting metal work really is. Fully illustrated with dia- 
grams and step-by-step instructions. Sturdy cloth binding, 
253 pages. Send only $2.00 and your copy will be sent 
postpaid. 
POPULAR SCIENCE MONTHLY—Dept. 39 

353-4th Ave. New York, N. Y. 


AN AVIATION CAREER 


heart of the aircraft industry and specializes in trainin, 
MASTER MECHANICS and AERONAUTICAL ENGINEER: 
(No flying involved.) Graduates are obtai 
employment. Write for details NOW. Dept. 


3 
Curtiss-Wright Technical Institute, Glendale (Los Angeles) Colifornia 


WHERE’s the Man Who Doesn’t 
Thrill to Model Railroading ? 


© He can only be among the unfortunates who 
haven't yet learned the whole fascinating 
story of this thrilling hobby as told and pic- 
tured in all its magic in the new Scale-Craft 
Catalog. Here's a perfect gold mine of use- 
ful information, colorful facts about railroad- 
ing, charts, diagrams, illustrations—a com- 
plete guide to all aspects of model railroading 
from the first exhilarating steps of the beginner 
to the very latest developments in new-style 
equipment. Fun to read! Invaluable for con- 
stant reference! Send 25c for your copy today 
to Scale-Models, Inc., 1516 8. Wabash Avenue, 
Dept. B., Chicago, Ill. 
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“(Keep a jar or tube of , 
Lucky Tiger Ointment handy’’ 


Made to allay Itching and Burning 
Feet—Crusty Scalps—Ringworm— 
Rectal Irritations—Prickly Heat— 
Insect Bites—Stings—Itchy Scalp 
Irritations—Externally caused 
Pimples—Soothe fire and sunburns. 
Get a jar at your drug or 10c store 
: or applications 

at barber shop. ~ 
Inhibitory Use 


ANTISEPTIC FOR {rine oper 


contact—as in bandage or dressing for 
simple Cuts, Wounds, and Scratches. 
FREE ** Trial Tube if you send us name 
of your druggist or barber. 
LUCKY TIGER MFG. Co. 
Kansas City, Mo. 


to cast 5 and 10c novelties, toy autos, ashtrays, etc. Can be 
done in any spare room, basement or garage and no expe- 
rience necessary. A rare opportunity for 1939 to devote spare 
or full time to profitable work. Write Dept. E-1 


METAL CAST PRODUCTS CO., 
1696 Boston Road New York, N. Y. 


Americas Smallest Radia 


. WITH BIG SET FEATURES 


Small enough to carry in one hand 
(64! x6’'x4'5"") powerful enough 
tobringinatationa stron. Dyoamic 
4 full size wenuine REA ia 
rinl—eady toplay. 
‘i ome Walnut 
4 noteatisfied: |YORY... 
1939 CATALOG FREE MoneyinexOncr! 
lelsfor homes, farms,cars.Con- Rush $1. deposit 
soleandtablemodels.Saveuptos0%, Balance C.0.D. 
Silver Mfg. Co., Inc., Dept. 45, 2868 Elston, Chicago 


stuoy ENGINEERING some 


From A Chartered Institution Of Higher Learnin 
et ading to Degrees in Electrical, Civil, Mechanical, Drafting, 
‘Aeronautical, Radio, Structural, Min- 
Refrigeration, Air Conditioning, 
phy; Education: Public Health: 
a; Chemistry; Geology; Pol, Science: = 
sin ining; Accounting; ' Statistics: Adv.: Sales 
it Graduate Colleges, 4204 Clarendon Avenue, Chicago 


507 Aon 
0 (] 
Mi 


«FACTORY 


team, Diesel, 
trpiein, "Mating, 


3, Science: 


DEAL DIRECT. 
PRICES! Man 

AC-DC 
tuning: 


that operate li 


GOLDENTONE RADIO CO. 
DEPT. 114, DEARBORN, MICHIGAN 


YOU CAN MAKE BIG MONEY 


wi HOOVER UNIFORMS! 


for ambitious men and women in new 


‘une jeld with famous nationally-advertised 
Hoover line of smart, exclusive Uniforms for 
yerns, offices, 


rants, fount 


251 West 19th Street 
Dept. BJ-17 New York 


Study Courses 


byanT-SOLD-RENTED 


ing. 
and educational 
faction, guaranteed. We 
believable bargains. Send your name on penny post 
at once! No obligation. 
NELSON CO. 


783 Manhattan Bldg. 


HOOVER 


72-PAGE 
ILLUSTRATED 
CaTaLcoG 


FREE 
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Chicago 


NDE 


| 


OUFS for 10 Days Trial 
NO MONEY DOWN! 


Positively the greatest bargain ever offered. Think of it— 
this famous Improved No. 6 Underwood completely rebuilt 
at a saving of over \% the original factory price—and on 
easy terms besides. Unquestionably the most sensational 
typewriter value of the year. You save $65.10 during this 
sale. Mf; ori al price $110.00. Our price Only $44.90 
cash—while they last. 


Late Improved Model No. 6 


Do not confuse this Newest Model No. 6 with old obsolete 
models or low priced portables. This beautiful Improved 
Model has Non-Glare, 4-row Standard Keyboard—2 Shift 
Keys—5 Tabulator Keys—Margin Release Key—Variable 
Line Spacer, etc. Plus many other improvements including 
Chromium Plated Parts. Guaranteed rebuilt to operate, 
look and last like brand 
new. 


Money-Back 


Guarantee 


Send coupon AT ONCE for 
10 day trial. This amazing 
value good for limited time 
only. If you decide to keep 


it pay only $3.50 per month 
until $49.90 (term Price) 
is paid. Act Quick—don’t 
miss this exceptional money- 
saving opportunity. Liberal 
allowance on your old type- 
writer. 

see eee eee eee 


International Typewriter Exch. 

231 W. Monroe St., Chicago Dept. 307 
Please send Improved Underwood No. 6 (F.0.B, Chicago) 
at once for 10 days trial, If I decide to keep it I will pay 
$44.90 cash or $3.50 per month until term price of $49.90 is 
paid. Or, if Iam not perfectly satisfied I can return it 
express collect. 


typewriting 
(home 


Learn touch 


with this offer. Fully 
illustrated—easily learned. 


Please mention Poputar Science MontHLY when writing to advertisers. 
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HOW CAN YOU EAT 
SUCH RICH FOOD ? 
ACID INDIGESTION 
WOULD DRIVE ME CRAZY 


HERE'S THE SECRET 

— yUST CHEW A 
FEW TUMS FOR 

AMAZING RELIEF 


YES—TUMS bring amazing quick relief from ind 
gestion, heartburn, sour stomach, gas caused by ex- 
cess acid. For TUMS work on the true basic principle. 
Act unbelievably fast to neutralize excess acid con- 
ditions. Acid pains are relieved almost atonce. TUMS 
are guaranteed to contain no soda. Are not laxativ 
Contain no harmful drugs. Over 2 billion TU 
already used—proving their amazing benefit. Get 
‘'TUMS today. Only 10c for 12 TUMS at all druggists. 


You never know when 
or where 


‘ach DISTR 


GET IN THE SWING 


with Slingerland . . . DRUMS 
“GENE KRUPA GUITARS 
ea MANDOLINS 


Wonder Value 
Easy Payments 


Compare the value— 
tone and power in Sling- 

erland “Radio King” 
drums, banjos, gui- 
tars, mandolins, 
marimbas, or bu- 

les—before you 
uy. Guaranteed 

more for your 
money Ac- 
claimed the tops in smooth tone, easy playing, 
rich power by world’s leading musicians. Easy 
payments, 5-days free trial. See at your 
dealers. 

Cut this ad out—good for $1.00 credit. 
Free special information on how to organ- 
ize drum and bugle corps. Free Catalog— 
mention instrument wanted. 


SLINGERLAND DRUM co. 


1319 Belden Avenue 


now 
ce 
City 


GENE KRUPA — Worl 
Swing Drummer u: 


Study art the way it is really taught in the 
studios of Paris and New York by drawing 
from poses in the nude. Here is a great new 
plan that brings studio methods, with actual 
| professional model poses, to your home or 
office. This plan is complete in one_ spiral 
bound volume—*HOW TO DRAW FROM THE 
NUDE.” Shows by text and illustration, how 
is studied in ‘‘life’’ classes. Contains 
"numerous photographs of artists models in 
various poses——such as they take for instructors 
and students. It’s great fun learning art this way. 
Price only $1.98, postpaid. Or sent C.O.D. plus 
postage. Money back =o not satisfied. You also 
receive with *‘HOW DRA! FROM TH 
NUDE” a FREE copy ae “MAKING ART PAY” 
a guide to art markets and ‘‘tricks of the trade.”” 


NATIONAL LIBRARY PRESS, Dept. 338 
110 W. 42nd St. New York, N. Y. 


32 
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BEANEXPERT -—~ —/ 
MARKSMAN! ' 


Get in on the big fun... get your 
heart set on a famous DAISY ...go 
to your Dealer NOW and see the 
beautiful models selling from $1.25 
up. Or write us today for Free Pic- 
ture Circular showing all 7 Daisy 
Air Rifle mod shooter's 
Telescope Sight, Targeteer Pistol, 


USE 
BULLS EYE 
os copper-coated steel 

? shot for accurate shoot- 
ing. -only shot Ofticiny 


@ frnsoved 2255! Daisy Bell Targ 


9, DAISY MFG. cO., 123 Union St., Plymouth, Mich. 
@.9 @ 2 0.0.0.9 606.2 6.9 0,0 0,0 0 


25° 0°x70 2020? 070°o 90% 52 o70%0°a20% 0 o°oo@ 
FAILURE? 2% 30 discouraged, bewildered, seeing 
others forge ahead ‘to success, ‘wealth, 

power while you remain in the ranks? Do you ever ask what 
it is that makes them successful where you fail, when they 

€ no more intelligence than you? Don’t give up, 

n help you! Send your name and address to G. Mangin, 
Deak 15, Pershing Square Blug., New ochelie, 


US.GOVTJOBS =: 


U, 8. citizen: e 18 to fe opportunity to qualif 
JO eaplaine requirements and, he? former Nf 
sips You Dass Government testa Write aT "ONCE. PATTERSON 
HOI. 8S Mercantile Bldg. Rochester. N’ 


mr 
a 


Earn $1260 
to $2100 


‘The new sensation in men’s shoes — 
‘The Chippewa Clipper. It zips on and 
‘a “jiffy”. Right now is the right 

time to get Into x dignified and highly 
profitable shoe business of your own 
with this fast seller, and a complete line of almost 
250 styles of dress, work and sports shoes. Pri 
‘as low as $1.98 a pair. Free 10-second 
strator sells super-comfort air-cushion 
shoes like magic 

Manufacturer established 35 years 
wants salesmen. No experience needed. 
‘Write for complete sales kit. It's free! 


MASON SHOE MANUFACTURING CO. 
Dept. S-13 Chippewa Falls, Wisconsin 


TO GIVE YOU AND YOUR FAMILY HOSPITAL 
PROTECTION ANYWHERE IN THE UNITED 
STATES! Send penny post card at once for de- 
tails of this amazing nation-wide Health Insurance 
Plan. Write to North American Mutual Life Corp., 
Dept. P. S., Wilmington, Del. 


SPARE TIME HOME TRAINING IN 


TELEVISION and RADIO 
1939— TELEVISION YEAR! ;.pi« Seren or 


ing saves up to 80% usual cost. Covers Radio, Broadcast- 
oy Pu dress. Photo Electricity, and Latest Television 
ctices. Over 100 lessons, modern, ‘thorough in scope. 10 
months to pay 
FREE TRIAL 10 Lessons_nent at once free trial basis if 
you write today. See for yourself. 


S.Q. NOEL, Eres: UNIVERSAL TELEVISION SYSTEM 
617 Candler Bidg. Kansas City, Mo. 


When Writing Advertisers 
Please Mention PopuULAR SCIENCE 


SHIP MODEL 


MAKING 


New book shows how to make any model. Shows 
the short cuts, kinks, tim ‘ing methods of 
experts. Complete plans for gorgeous galleon, 
clipper ship. ete. Almost 100 illustrations. 
Full cloth bound $1.00. Popular Science 
Monthly, Dept. 39 353 Fourth Ave., New York. 


POPULAR SCIENCE 


mee TESTED 


\ EASTMAN 


PEN 


Iridium tipped point 
No. R355. Fountain 
n fitted with the 
latest non-tarnish- 
ing, iridium tipped 
joint. Barrel has 
he new 3-band style; 
Pump filler; trans- 
Parent window which 
shows the ink level. 
Money back if not 
the fastestseller out. 
5 yearguaranteewith 
each pen. Beautiful 
jet black color. Sug- 

Bested price 69c. 


Sample 24c 
Doz. $2.20 


No, R130 Mechanical 
Pencil to match above 


> 


0) 


\ 


No. 


No. V597. Has supe 
eye-level view finde! 


ing instruments.) 


| ELECTRO HEAT-KWiK WATER HEATER 


' No. E541. Tested and ap- 
I proved by Automotive Test 
4 Laboratories of America. 
~~" Heats water quick, from any 

110 volt light socket. Ideal 
for heating water for shaving or 
washing. Every home, cottage, trail- 
er, camp, office, store, farm are 
ready prospects. Suggested price $1.95. 

5 


spon 


Py eS 


= ! 


MONEY 
COAXERS 


Qe Lf Elgin Kwik Shave 
Dry Shaver 


E308, Vibrator type. 
Has precision motor which 
operates on 110 A.C. Com- 
pare with $10 shaver per- 
formance. Ready to operate. 
Sample 95c 

Doz. 80c each 


-Type Camera 


‘speed lens; fixed focus; 
shutter stops. 


Sample $1.19 

Sample 12c || Doz. $13.80 
Doz. $1.20 Fy (Write forcatalog 
(See our catalog for com- td showing completa 
plete line of quality writ. line of cameras 


6 pictures on 
a roll of film. 
Time exposure 
or snapshots, 
Rae! Suggested 
ej Price $2.75. 


and projectors.) 


BRING 
FRE CATALO 


FOR SALESMEN—DEALERS 


selling plans: and money making ideas. 


Takes 


ya 
SALEsMeN 
concesmonaiat 
SOBGERS 
BEALE! 


A ct a 
WHOLESALE CATAL 


QuICK 
PROFITS 


WHOLESALE 


Shows over 4000 fast sellers; 260 pages of big values; 
This fas- 


cinating book of Opportunity is FREE—Write for a 
copy today. 


Win an easy play- 


ing Conn band in- 
strument, you can be 
ready for band or or- 
chestra in 4 to 6 
weeks. A sure road 
to popularity if you 
start on a Conn, 
Choice of the world’s 
i greatest artists.Mag- 


S,{ nificent tone. Many 
exclusive features — 


yet they cost nomore. 
Ask to see the marvel- 
ous new models now being 
displayed by Conn dealers. 


wR Ea SSO 
WRITE FOR THIS 
NEW FREE BOOK 


Home trial. Easy payments. Write 

us for free book on whichever in- 

strument interests you most. Men- 

tion instrament. 

¢. G. CONN, LTD., 332 CONN BLDG. 
ELKHART, IND. 
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(¢ 
From Any Electric Light Socket 


MILLIONS of homes, stores and offices ev- 
erywhere need SPEED KING—the new, 
amazing Water Heater—that heats water 
boiling hot so fast it takes your breath away, 
No muss! No waste of time or fuel! Just a 
simple “plug-in” at any 110-volt light socket 
~—and presto. .. just the amount of hot water 
you need for the bath, for shaving, for dish- 
washing. CHEAPER bécause you don’thave to 
heat gallons when you need only'afew quarts, 
FASTER because the intense electric heat 
goes directly into the water. Sells fast on a 
60-second demonstration. Small in size—fits 
the pocket easy tocarry. Anyone can afford it. 


Demonstra' 


JUST SE 


] WANT you to know the almost uncanny 
heating action of this speedy water-heating 
invention. Write quick—a posteard will do— 
for my SAMPLE OFFER that brings you an 
actual Sample SPEED KING for demonstra- 
tion. You can make plenty of cash asmy agent. 
HURRY! Big season starting now. SPEED 
KING solves the hot water problem when fur- 
paces shat down. Act quick and I'll'show vou 
how to make the fastest money of your life. 


Send No Money!—Just your name. 


NU-WAY MFG. COMPANY | 


Dept. 133 Walnut Bldg., DESMOINES, IOWA I City......... 


WRITE your nam 

Bt address tn the m 
clip & mail this 

I 2 gend penny pos 
to Dept. 133. 


Plegse mention Porutar Science Montuty when writing to advertisers. 


60-SECOND 


Amazes Housewives 


SAMPLES for AGENT: 


tion 


rf -NAME-~; 


an 
cin, 
eard 

. 


RUSH COUPON FOR SPECTACULAR CATALOG! 
ELECTRIC 2-WAY 


SERVICEABLE 
INSTRUMENT 


By a special arrangement with the manufacturer, 
we agreed to purchase 15,000 pairs of telephones pr: 
viding they would, in return, quote us the lowest price 
for these phones that anyone has ever gotten. We 
know these phones are WINNERS. so we decided to 
0 ahead. On one hand we purchased these phones at a remarkable 
saving, and to make this a DOUBLE BARGAIN, we cut our retail 
price down to the bone to give you a second saving. Because of our 
large quantity order, we got them for less than one-third regular price. 


We Purchased 15000 Sets So We Could Bring You This Bargain 
Although this electric telephone set is remarkably low in price it is extremely 
efficient, The Phones are guaranteed to reproduce the voice perfectly over 
Jone distances. “Electrically perfect and ruggedly constructed.” Talk 
between houses, house to garage, house and workshop, or use as inter-com: 
munication system. These telephones are something that everyone can use. 


The MAGIC CIGARETTE CASE 
yoo" LIGHTED CIGARETTE 


YOU A 
ATouch—APuff—And That's Enough 


Every smoker should have this new magic 
invention. Look what happens at the touch 
of the magic button. A cigarette slips out 

) automatically toward your lips—you hear a 
click—and there's a flame burning 
right at the end of the 
touch—a puff—and that 

ver to car drivers, 


your lips, you draw it from the casi 
Then there is another click. The magic 
case is closed, the 
flame out and the 
next cigarette auto- 
matically jumps into 
position for the next smoke. 
Well made. Handsome 
lustrous case. Available in 3 beauti- 
ful colors, Royal Blue, Ebony Black, 
or Jade Green, 


END ONLY 25c 
BALANCE C.O.D. 


Just send 25¢, and the balance you can 
ay when delivered, plus C-O,. charge, 
rr wend cash. ONLY $2.69 CASH. and 

get it POSTPAID, 

JOHNSON SMITH & co. 

Re 


DEPT. 142 ae ET ROIT 
5 RUSH 
96 9% PES.\%.9.09 
I 029, OWE GOZ9 
LANA RORY THIS 
: SPSS coupon 
t 
! Johnson Smith & Co., Dept. 142, Detroit 
| Here is $ . Please send me 
i] 
1 Name 
a Address... 


Please mention Porutar Science when writing to advertisers. 


hance—a money-making busi- 
otatoes into cash by 


‘next to nothing 


Write for Potato Chip 


Long-Eakins Company 


347-S High St. Springfield, Ohio 


Now, an electric welding, brazing and soldering 
Torch, complete with power unit, wopwler nny 
supplies. Works INSTANTLY off any light 
Socket. Does.a thousand andone repair jobs 
at amazingly LOW COST on aluminum, iron, 
steel and other metals, Indispensable for 
Auto, Body and Fender Repairs, and home 
Tepaits—shop, factor; ‘m, engineer, j 
A) tor, sheet metal, radio and bicycle repai 
Anyone can handle without previous expe: 


10-DAY HOME TRIAL |} 


cin} Introductory Low Price Of- 

‘orch for 10 days at our riek 

cling to introduc TR 
2613-CA Michigan Ave., Chicago 


BIG PROFITS 


RESTRINGING RACKETS 


ATHOME! WRITE US/, 


\.) Earn bisprofits restringing tennis 
rackets at home. Eacy work, E 


four tennin: bartentys a 
tenn ton, ectanal 
Bona “for Pte CATALOG ot 
Teanis ipment—Hurry! 
H.E. Wills Co.,1047 W. 47th St. 
Dept.B-39 Chicago, U. S. A, 


AT \s PRICE AND LESS, Bargains in high school, junior college 
and college textbooks, reference books, etc. Allsubjects. Alifields 
ng. Any book in print delivered to your door. We pay 
be itandard authors, used and new books. We guarantee 
*ivrite for our big 1989 Educational Book Catalog. A 
FREE intcourse in fhoral educate tne gem Gaal ft 


edge at your finger tips. A library of what's new and old in ed- 
ucational books. Write today for your FRI 


WILCOX & FOLLETT Co. 


America's Largest Educational Book House 
Dept. BM_ FY 


“A Queer 1 
“Mademoiselle Fifi and other Stories” 
By the bold and witty Frenchman, 


= GUY DE MAUPASSANT 


Now you can enjoy these realistic store that_so 


vividly picture life and love, over 
pages 0! pascinating: reading. With our Cc 
argain book list. All for.........seeee 


Nation Booksellers Box E Owosso, Mich 


BIG MONEY-MAKERS THAT WORK 
ESFEL- GEARED PJIERENCH KIT-7"& 83” N oe 
, q 
FREE 


that Do: 
work of 956 worth ef Other roots 
Amazingty Quicker, Better .. Easier! 
@ Nowof ALLOY Steel_65% 
Stronger! ¢ NEW PLANT.. 
Quadrupled Capacity. 
4.Y es Nowhave your Own Bus- 
iness in a New Selling Case. Full-time men 
making $1,500 to $4,000 Yearly . . Part- 
timers in proportion. We need Many More! 


Mail Your Address Today (on a post card will do) Get FREE—this 
6-Edge End-&-Angle Screw-driver and 101-Picture Manual of 
Mechanics, with . . |_] User Offers: or, with .. [] DISTRIBUTOR. 
Territory, Demo. and SELLING Kit Offers! 


AMERICAN Puerinci Corp'y “°S~*6%2 i EAE SSPE AY 


’M GLAD | BOUGHT ANIDEAL <.\ 


LAWNMOWER SHARPENER AND WENT 


INTO BUSINESS FOR 


You, teo, can have a profitable 


business of your own... 


Our free plans show you how to build a successful 
business of your own sharpening lawnmowers. 
Most men earn up to $25 a week, even in spare 
time. Howard Hellen, Minn., writes, “I sharp- 
ened 745 lawnmowers, sold 60 used mowers and 
grossed $1100.00 from April 5 to Sept. 15.” Roy 
F. Stier, Wisc., writes, “I paid for my Ideal 
Sharpener in exactly 36 days.” Like magic, the 
Ideal Lawnmower Sharpener makes old, dull, 
badly worn mowers cut like new. Simply set the 
mower in the Ideal, make a few simple adjust- 
ments and the machine does the rest. Sharpens 
any mower to perfect edge in 15 to 20 minutes— 
usual charge $1.00 to $1.50. Attach to light 
socket. Start in your basement or garage. Work 
spare time or full time, Attachments for grind- 
ing skates, grass shears, hedge shears, sickles, 
scythes and axes. FREE CATALOG tells com- 
plete story. 


THE FATE-ROOT-HEATH CO. 
359 Bell St. Plymouth, Ohio 


MYSELF . 


CUT ME OUT 


Cut me out, paste me on a postcard and mail to Popular 
Science Monthly, Dept. 39, 353 Fourth Ave., New York, N. 
Y. I'll bring you complete supplies and instructions on how 
to make easily several dollars a week in your spare time. 


MIDWEST SAC7ORY SALE! 
SAVE —. NEW! 


it { 


i 
PUT THIS NEW 


14Tubesie 


CHASSIS IN YOUR CABINET 


sy to put this 
big, new 15-tube world- 


wide Midwest in your cabinet * 
and get exciting world-wide recep- [Q% 

tion. Midwest makes a radio to 95 
suit every purse .. . 6-tube to 17- — 


tube id models. 
Prices start as low as 
$10.95. 


4440 TRADE-IN ALLOWANCE 


. on the beautiful 17-tube 5-band Model 
shown at left. Money-back guarantee. 
Write for new FREE 1939 catalog. 


COMPLETE 
WITH TUBES AND SPEAKER’ 


“EASY MIDWEST RADIO CORPORATION 
TERMS Pog so-u Beco 


MARCH, 1939 


Please mention Poputar ScteENcE MontHty when writing to advertisers. 


‘Old Line Legal Reserve 


LIFE INSURANCE 


| ONLY 77: Rony 


PER $1000 
OF INSURANCE 

Monthly Premium less the 91% Guaranteed 
HERE Dividend (at age nearest birthday), per $1,000 
ARE 


(at Age 21)" 
LOW 
RATES 


Si. 


AT 
YOUR A further saving is made by paying premium 
annually or semi-annually. 
ing to low rates at which this policy, is offered, the 
minimum amounts issued are: ayes £1 to 45, $1,500; 46 to 
permatient’ rates 


AGE 
pester crmpeate fepued sre, anes Sh 

FOR | Bit 
oh 


ing fifth year. 
POSTAL’S FAMOUS “MODIFIED ‘4’” POLICY 


Cash and loan values; guarantee 9! dividends; automatic premium 
payment clause and ali standard prot 


Send coupon for full det: 


= 
H Postal Life Insurance Company, 
1 511 Fifth Ave., Dept. M-499, 
1 
1 
1 


New York, N. Y. 
Send me without obligation complete 
information about your low-cost Modi- 

fied ‘4 policy at my age. 
Date of Birth. 
Occupation 


PRODUCED IN CINECOLOR BY FAIRBANKS AND * 
CARLISLE WITH THE COOPERATION OF THE ' 
EDITORS OF POPULAR SCIENCE MONTHLY. 
DISTRIBUTED BY PARAMOUNT PICTURES. 


THE-SCREEN to my local theatre. 


‘Nome of Theatre. 


Address. 


Paste on penny post card and mail today to: 
POPULAR SCIENCE MONTHLY - 353 Fourth Ave., New York, N.Y. 


Please mention PopuLar ScieNcE Montuty when writing to advertisers. POPULAR SCIENCE 


EARN MONEY. 
Stringing TENNIS RACKETS 


An opportunity to earn big profits dur- 
ing your spare time. Besides, you can 
string your own racket and save money. 
Tennis rackets need restringing fre- 


. Every stringing means profit for 
experience necded—we teach 
GUT Equipment makes it 
Drectically nothing to start. 
Begin NOW! 
Write today and we 


will send youFree plan 


and special offer on strings 
and strin, Zz equipment. 


“FHOMPSON MANUFACTURING CO. 


>» 4529 Packers Ave., Chicago, U. S. A. 
TOMGUT “‘Court-Tested"’ Tennis & Badminton Strings 


lore_good jobs now in Drafting. Learn AT 
Hone in spare time (or at our Chicago School). 
Send post card for FREE TRIAL LESSON and 
see how easy to earn and get a good job. 


CHICAGO TECHNICAL COLLEGE 
C-216 Tech. Bidg., 118 E. 26th St., Chicage, ill. 


LEARN AVIATION 


IN LOS ANGELES-n 


Hoge increases jn Los Angeles = 
00d paving positions for California Flyers 
overnment and industry appro 

| offering airl 


> piloting, 
construc 


oe 


me al 
most modernly equipbe 
cated school. Low tuition. Write for free ¢ 


* ne — 


Extension and resident training in television, aviation and police radio, 

— us tell you how we train men, fit them for good jobs, help them get 
Write for catalog. Affiliated with KMBC, major network station. 

hidress MIDLAND TELEVISION, Inc.,104-CPower & Light Bg. Kansas City, 


FREE TRIAL LESSON in CARTOONING. Cesh In on your sense 
of humor with professional -AT HOME—BY MAIL. Send 
stamp for FREE TRIAL LESSON and further details. MooN GAG- 
CARTOON SCHOOL, Box 106—Dept. B, Fail Creek, Wis. 


mus Bc 


Amazing rubber mold-making outfit makes perfect 
flexible molds of plaques, ash tr ook-ends, 
ete. Molds cost from 6e to 25e each. Each mold 
maices hundreds of novelties and gifts to sell up to 
1.00 | No experience necessary. 
rt Profabie business in your home 
eift sheen © 
epare tire 
Free. Wi 


SO-LO WORKS 
Dept. R-823 Cincinnati, Ohio 


ell 
nds, resorts, road stands, Full 0 
Holders Handy Book Vand list of buyers 


MARCH, 1939 I 


res ricn’ion POPULAR SCIENCE MONTHLY when writing to ed 


Send for ALTE S free 1939 
talog today! 180 ft 

values—new 

for every requirement; Build- 

Your-Own 

ners and 

menters; 

from § to 65 watts; com- 

plete lines of Amateur transmit- 

ters and receiver: all leading test 

equipment brands; 14,000 exact duplicate 

and replacement parts; books, tools, etc. 


62 new models at new low 
prices as low as $6.95. 4 to 16 
tube sets for AC, AC-DC, 115 
Volt, 6 Volt and 32 Volt mod- 
els. See the new “Tiny 
Knights, '’phonographs, phono- 
radio combinations, record 
players, all in ALLIED's 1939 
ictal 


_ 62 NEW MODELS 


KITS” 


FREE PART SLISTS 


magazine or 
struction article. 


ante! 


BEGINNERS! SEND FOR ALLIED‘S 
RADIO BUILDER’S HANDBOOK! 


\ A new and different type of book, planned 

cor) especially for radio beginners. Tells how 

=->to select Sees, read diagrams, make 

2 chassis, solder, wind coils, etc. Packed 

with valuable receiving and transmitting data. Send coupon 
with 10c for your copy. 


EVERY RADIO NEED AT 
MONEY-SAVING PRICES! 


*rhousands Ror money- 


Sen talog today— 
you'll Profit on covery order! 


ALLIED Radio Corp., 


CO Send me your Free 1939 Catalog. 


Enclosed find 10c (plus 3c postage) for 
ORnae Builder's Boot x 


CO Send me parts list for... 


Name... 


Address.. 


AKE YOUR OWN 


FURNITURE 


THE GOOD ENGL/SH 
CRAFTSMAN WAY ! 


How to make everything from book- 
ends to bedsteads with simple tools 
clearly described in THE CARPENTRY BOOK by Charles 
H. Hayward, Associate Editor, “Woodworker” Magazine. 


WORKING DIAGRAMS AND LISTS OF MATERIALS 
FOR MAKING 100 FINE USEFUL ARTICLES 


jupefior English methods of mortise and tenon, dovetail- 
ine Goweling, panelling, door-hanging, veneering, w 
ring, wood finishing made easy. 336 P 8, nearly 
Oe) diagrams including unusual tables, chairs, lnmpe, 
clock cabinets, trays, book troughs, kitchen cabinets, nurs- 
ery furniture, garden furniture, garage, etc., etc. Noth- 
ing like it in the U.S.! 


SEND NO MONEY—EXAMINE IT 5 DAYS FREE! 


Sent postpaid for 5 Dare FREE EXAMINATION. Then 
return k or send $2.50—10% discount for payment 
now (same return privilege). 


D. VAN NOSTRAND co., ).. Dept. | P.S.M.-3-39, 250-4th Ave., New York 


Com LIMITED F EDITION—MAIL THIS COUPON Now: | 


<n 


D. Van Nostrand Co., Dept. |P.S.M.-3-39, 250-4th Ave., New York 


Send THE CARPENTRY BOOK postpaid on 5 Days FREE 
I will either return it or send $2.50 as full 


APPROVAL. 
paynient. 


| Address..... 
| City... 


(10% discount for cosk—send only $2 


It costs you less! And you can have a radio that 
IS a radio. No piece of furniture, but a real professional receiver. 
Now you can be among the first to hear what’s happening around 
the world. Send for great FREE catalog of build-it-yourself kits, 
parts, tools, etc. Here in one handy 188-page volume is everything 
you will need to build—at low money-saving prices. 


Send for your copy today! It’s cram-jam full of 
great values—in radio equipment, in Public Ad- 
dress, in home appliances, plus a new camera 


eection. Use it as your buying guide. Save time 
and money. Mail coupon now! 


WHOLESALE RADIO SERVICE [ 


NEW YORK,N.Y. ¢ CHICAGO, ILL. ¢ ATLANTA, GA. 


{OO SIKTM AVENUE 9OIWw. JACKSON BLVD 265 PRACHTAEL STREET 
BOSTON, MASS. » BRONX, N.Y.  NEWARK.N. J 
t WHOLESALE RADIO SERVICE CO., Inc. 
| Dept.9C9—100 Sixth Ave., New York, N.Y. 


i Rush FREE 1939 Radio Catalog No. 73 


@ JAMAICA, LI. 


a Sveum mmm 11772 
1“ nisieialainie aaa emis aOR SoReeaee FREE I 


PASTE COUPON ON PENNY POSTCARD 


Please mention Popuuar SCIENCE when writing to advertisers. 


Who else wants to enjoy profits from this amaz- 
new business you can start in your own 
then? New elextrical invention turns out 

delicious, different Brown Bobby 
rybody wants them! Stores 


sell, 
Brofs for vou every day selling production of 
‘one mach ~ We supply equip- 
mentand ect pone mak ng placer Pes ese 
FREE detail oat 
* BROWN BOBBY Co. 


620N. Michigan Ave., Dept. D-83, Chicago, Itt. 


ENCYCLOPEDIA $1.79! 


59 ONE Volume Formerly in 4 V. for $15.50 
Famous FACTS Encycloped: revised 1938 edi- 
tion. 1292 Pages, (30,000 subjects, 3200 illustr: 
tions, 8% x 5% x 2 ins., green buckram stamped 
in gilt and. black. “The work I shall now chiefi 
turn to” says Prof. John Erskine, Columbia U. 
Examine 5 days FREE, then send $1.79 or return 
book. Save 80% of original price. Write toda: 
NELSON DOUBLEDAY, in Dept. 3 PSM, Garden City, N. 
AT HOME for Personal 
Sassen and Larger Earnings. 28 
years of successful student guidance 
assures expert instruction. LL.B. 
Degree awarded. All text material 
furnished. Easy payment plan. 
Send for FREE BOOK—“Law and 
Executive Guidance,” at ONCE. 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. S-2, 737.N. Michigan Ave., Chicago, Ill. 


BIG MONEY from 


show you how to increaseprot- 


[ange sere poor 
[train you at hom 
yea 
you. 


money to you, or to an employer, already established™in some 
Song nitry for Prof 

show. others are ci 

‘National Poultry 


ry M. Lamon, Pres. 
Dept. 206-£, Adams Center, New York. 


AIR SCOUT JR. ¢ 


A radio capable of keen broadcast 
reception. $1 gives you complete parts, 
ube, Panel, diagram and very 
simple instructions. This powerful radio 
uses inexpensive dry batteries. Sead 
fit today—Don't miss the 
SY TO BUILD— 
jed Engineering Institute 
98 Park Place, N.Y. 


FIX IT YOURSELF 


Save yourself a lot of expense by 
doing your own odd repair jobs. 
Get this new edition of a famous 
book, showing with diagrams and 
directions, how to fix and repair fur- 
niture, electric outlets, windows, 
leaky pipes, fioor boards, 


doors, 2 
chimneys, boilers, weather proofing, painting and 


jobs. 
Full 


hundreds of other construction and repair 
Picture diagrams show how each job is done. 
cloth bound $1.00. 


Popular Science Monthly, Dept. 39 
353 Fourth Ave. New York, N. Y. 


pel MACHIN 


ICOME TAX. Does work of mi 


jllion, made of st 


iota toy. Guaranteéd 5 years. 
SEND NO MONEY! Srat tress 


a SS Total Cost 


our money back, 
Write for Agents? 


P.O. Box 1118, Dept. 403, Chicago, Hi. 


PLAY LATEST HITS! 


Even If You Can’t_ .j . 
Read a Note! @. ie 


6 q 4 


THE KEY TO SECRET WISDOM 
"Like a bolt from the heavens, the word was 
en and from the reverberations of its 
sacred syllables, came the creation of the 
Universe” —so relates an old, old legend. 
Through the ages men have searched in vain 
for this lost word. In its stead they found 
keys to a secret wisdom. They learned how 
to unlock the hidden possibilities slumber. 
ing within everyone... santlon, unused 
powers that make for a greater life. 
This Sealed Book— FREE | 
A sealed book by the Rosicrucians, reveals 
the plan whereby vou may obtain this wealth 
of Knowleige leading to the greater joys and 
i 


Coa eee keccey watoto- — | 
Iigation, write Scribe D.X.Ke 

Je ROSICRUCIANS 
San Joss [amorc] 
NOT<a religious organization 


It's America’s newest musical sensation! For 
solos, duets, novelty effects; for playing with ‘ 
piano and other instruments, it is without equal. 
BCeary to play you can learn by yourself in just 

a few minutes. Music teachers endorse it as 
ideal pre-band instrument. SEND NO MONEY! Pay 
postman $1 upon delivery. 


AMATEUR PHOTOGRAPHERS 


Do you want to win prizes or earn extra money 
with your camera? Good pictures are made 
by those who know how. Don't waste film. 
Yonean acquire the skill for best results, A 
special home stady course for amatenrs costs 
only 50 cents lesson. A post 

ou Information withont obligi 
institute of Photography, 831 
Bullding, Washington, D. C. 
Trade Mark Registered U. S. Patent Office 


s ago, Til. 
end ae Tonettes 
will pay postman $1 each and afew cents postage 


Name 
Address. — 
State. 


Wonders Through The 


MICROSCOPE 


A new book which tells you all 
about MICROSCOPY. Turn an. inex- 
pensive microscope on hundreds of 
specimens within a stone’s throw of 
your front door and you step off into a 
new world of wonders. Complete Man- 
ual for amateurs. How to use equip- 
ment, secure and preserve specimens, 
take photomicrographs, etc. Numerous 
illustrations. Full cloth bound $1.00. 


POPULAR SCIENCE MONTHLY, Dept. 39 
353 Fourth Ave. New York, N. Y. 


| A HUGE SAVIN’ 


| OVER 50,000 FARMS 
| Now! Amazing 1939 Models with 
Flux and Weather 


fencing—banishes dradg~ 

frend “ 

Write today. } 4 

tomtee ae far ae eto (ll 

PARKER-McCRORY MFG. CO. (Est. 1923) 
16-C, Kanses City, Mo. 


WHY CHANGE OIL? 


WHEN “OIL DOES NOT WEAR OUT” 
—————— U. 5. BUREAU OF STANDARDS) 
Car, Truck, Tractor Owners —S 
ing your money on needless oil cha 
Keep oil clean and “oil ndefinite' 
FREE booklet “Oil Facts” a revelation. 
Ask your dealer for a copy, or write to— 
RECLAIMO MFG. COMPANY 


2306 N. WESTERN AVE., DEPT. 6, CHICAGO, ILL. 


DECORATIVE| 
Decalcomania Transfers 


Imported Designs of all Sizes and Types— 
Flowers, Figures, Marquetry, Birds, Juvenile. Bor- 
ders,ete.. for Furniture, Walls, Trays,and what not. 
Catalog with 800 illustrations in Color sent for 25¢. 
Deductible on first purchase of $1.00 or more. 


( L. C. WELLS, Dept. PS-93, 25 East 26th Street, New York 
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OW, 
IT’S EASY 
TO BUILD 


YOUR OWN 


Hunting and Fishing Lodges, 
Cabins, Bungalows 


A big book of definite instructions made for beginners, If you can handle a ham- 
mer and saw, there’s no reason why you can’t build a bang-up cabin in the woods 
or a bungalow on the lake or shore, or a roadside stand, and make one you or any- 
one would be glad to look at, live in, or own. 

Here are complete plans, and step-by-step instructions 
for every stage of the work. Designs for numerous log 
cabins, lodges, tourist homes, wayside stands, bungalows. 


EVERYTHING SIMPLIFIED OPT eer 


_ Not just a book of pictures but a full course of instruc- $end No Money NOW 
tion. You will make no mistakes because every step is ex- fo; ‘money: ta, Seaclied “sie 

plained and shown in picture diagrams. Every order unless you Prefer. Just 
problem of location, drainage, water supply, %c%2 {pe ,gounon and pay post- 
etc. is clearly explained. Tells how to cut and postage when the book arrives. 
erect your structure—all about floors, roofs, Satisfaction Guaranteed 
windows, doors,—how to do the whole job from TE iathes) ouaaldlve rita eden: 
foundation to chininey top. What to do inside and out- ual, yu are not completely sat- 
side. Don’t imagine its hard—when you see the book isfied, return it and we guar- 
‘you'll be aching to grab some tools and get to work. raonens Promptly refund your 
Tells all about how to estimate all costs before you start 


inminmta =" MAIL THIS COUPON 


l heteteeteleteleteletletel tt tlt 


1 
Popular Science, Dept. 39 
COMPLETE MANUAL | 353 Fourth Avenue: New York, N. ¥. 
# Send me “HOW TO BUILD CABINS, LODGES, 
SHOWS HOW H BUNGALOWS.” I bal pay Forenan. 82:00 yess 
This new manual “HOW TO 1 ew cents postage when the boo! arrives. Gis- 
tisfied rantee to refund my mo: if I 
BUILD CABINS, LODGES, 14 Send the book back within ten days. It you preter 
BUNGALOWS?” is the latest com- 4% to pay now send $2.00 with order) 
plete guide-book on the subject. H 
Prepared by experts for Popular 1& 
Science Monthly readers—you can H ae 
be sure it is as genuine as such a 1 CITY... STATE " 
book can be made. 1 *Orders from outside United States must be accompanied by $2.00 
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Pars $0 BIG/ 


Diesel Engines produce “LOW COST” power— 
the newer ones are unbelievably light in weight. 
High Speed trains, passenger busses; huge trucks 
and now airplanes have adopted DIESEL 
POWER. Think what that will mean in the way 
of opportunities for DIESEL TRAINED MEN, 


Learn Diesel at Home 


Get into this profitable field NOW—prepare for an ever in- 
creasing demand—know the answer to any Diesel problem. 
We train you at home in SPARE TIME. No need to waste 
a minute or interfere with work or pleasure. Prepare for 
advancement the Diesel way. Get in line for a Big Pay Job. 
Write for FREE bulletin— there is no cost or obligation. 


AMERICAN SCHOOL 


Dept.D 346 Drexel at 58th 


a 


PATENTS—TRADE MARKS 


All cases submitted given personal attention. 
Form “Evidence of Conception” with instructions 
jor use and “Schedule of Government and At- 

torneys’ Fees”—FREE! 


LANCASTER, ALLWINE & ROMMEL 
(Patent Law Offices ) 
413 Bowen Bldg. Washington, D.C. 


Inventions Promoted 


Patented or Unpatented. In business over 30 years. 
Send drawing and description or model, or write 
for information. Complete facilities. References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 


Inventions Wanted 
Patented or Unpatented 


We have been successfully selling inventions, pat- 

ented and unpatented, since 1924. Write for proof, 

and tell us what you have for sale. 

Chartered Institute of American Inventors 

Dept. 3, Barrister Building | Washington, D.C. 
profits know and heed 


- INVENTOR certain simple but 


vital facts before applying for patents. Our book. Patent- 
Sense, gives those facts ; sent free. Trade Marks—Copyrights. 
LACEY & LACEY, Est. 1869, 635 F St., N.W., Dept. 6, WASHINGTON, D.C. 


Chicago 


who derive largest 


MECHANICAL DENTISTRY AT HOME ! 


To make Crowns, Plates, Bridgework, ete., for 
Dentists. Easy practical way to learn me- 
chanical dentistry at home in spare time. 
FULL EQUIPMENT OF TOOLS AND MATERIALS 
INCLUDED WITH COURSE. Low tuition. Easy 
terms. Write for FREE BOOK about this money mak- 
ing profession that is not affected by machine age. 
McCarrie School of Mechanical Dentistry 
207 N. Broad St. 667 Philadelphia, Pa. 
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Pages 


8 facts 
INVENTOR 


These books were prepared for men of ideas 
—men who have an ence in mind that will 
make money. . Save labor or give 
pleasure. La ading Mtinkers agree that the 
world of a few s from now will be radii 
ly different bec of the contributions to 
progress that inventors will make. Now is the 
tim you have an idea—to see about pro- 
tecting it. 


Many Little Ideas May Have 


Big Commercial Possibilities 


Don't think that to be profitable a 
needs to be complicated. Simple artic 
a person's hunch-—have often proved profi 
The crinkly hair pin, the metal tip for shoe 
laces, the paper clip are good examples. Al 
improvements on patented art 
prove more profitable than the origi 
itself. 


Don’t Delay—Send for These 
Free Books Now 


Many a man hi ited until too late to pro- 
tect an idea by a United States ent. Re- 
member someone else may be thinking along 
the same lines that you are, and the Patent 

favor the man who file: application 
atent first li ew d 
metimes mean the 1 patent. So 
atent Pro- 


Sld09 YNOA HOd AVOOL NOdNOD TVW 


41 Years of 
Proven Service 


For forty-one years, this eap~ 
nization has served 


prompt 
ice. Our fees 
are reasonable; 


we also help 
with — deferred 


payments. 
Victor 


EVANS & 


REGISTERED PATENT ATTORNEYS 
IN OFFICE: 107-C VICTOR BUILDING 
WASHINGTO , D. 


OTHER OFFICE: 


to Sell an 
INVENTION 


. Empire Bldg., Pittsburgh 
Garfield Bldg’, Los Angeles 


. Hobart Bldg., San Francisco 
atent Protection’? 
i Also Free 


and “When and How to Sell an Invi 
“Evidence of Invention” form. (Note: 
by any of the other offices listed above.) 


Send me FREE copies of your books 
e books supplied 


Name 


Street and No, 


City or Town... 


State 
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indy Aids for Home Owners 


Easy-To-Use Wood Scraper 
Has Double-Edge Blade 


A HANDY wood scraper for finishing furni- 
ture, repairing floors, or removing old paint 
and varnish is equipped with a double-edge 
scraping blade. Made of high-carbon steel, the 
blade has one side ground and honed to a 
sharp razor edge and the other side fitted with 
saw teeth for loosening paint. The removable 
blade is attached by means of two machine 
screws to a sturdy, nickel-plated handle that 
has a circular disk of wood set into the center 
to make it easy to apply hand pressure on the 


blade. 


New-Type Building Material 


Woop IS combined with a plastic substance to 
form a new type of building material that provides 
the durability of the plastic and the naturalness 
and beauty of genuine wood. Made in a number of 
popular wood designs such as mahogany, oak, walnut, 
and pine, the material is suited to all types of inte- 
rior finish. The natural wood contained in the ma- 
terial is impregnated and specially treated so that 
it has a permanent, glasslike surface that is im- 
pervious to all types of liquids, and yet will not chip, 
crack, or break. One of its outstanding advantages 
is that it can easily be cut with hand tools to any 
desired size and shape, so that a minimum of labor 
is required for installing it in a home. The combi- 
nation wood-plastic material is made in rectangular 
sheets that measure forty-eight by ninety-six inches. 


Wrapper for Bits 


TRANSPARENT cellulose material 
protects bits made by one manu- 
facturer from rusting or becoming 
dirty before use. Rubber tips guard 
the cutting heads against injury. 


Chemical Paste Cleans Grimy Hands 


DESIGNED for home owners and me- 
chanics whose hands become grimy 
and caked with dirt while performing 
various repair jobs around the house, 
a new type of paste developed and 
manufactured in France is said to clean 
the hands thoroughly without the ne- 
cessity of using either soap, water, or 
towels. Made from chemicals blended 
by a special formula, the paste is placed 
in the palm and then rubbed over the 
hands. The makers claim that it will 
quickly wipe away all kinds of dirt, as 
well as grease, tar, and paint. Sold in 
small tin containers, the paste soap is 
economical in cost. 
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POPULAR SCIENCE 


BUT 


DAYDREAM 


DON’T PAY 


BILLS! 


Daydreams may build fine “castles in the air” — 
but training builds bright futures! If you want 
to be realistic — and your boss is! — consider 


whether you are sufficiently trained to hold that better job you'd like to have. And be honest! 


100,000 ambitious men — men like yourself — are now getting the training they need 
to succeed through the International Correspondence Schools! They find that I. C. S. 


textbooks (prepared at a cost of over $5,000,000) and methods (perfected through 47 
re! 


years’ experience) give them knowledge and training they could not otherwise acc 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7656-J, SCRANTON, PENNA. 


* Without cost or obligation, please send me a copy of your booklet, “Who Wins and * 
Why,” and full particulars about the subject before which I have marked X: 


TECHNICAL AND INDUSTRIAL COURSES 
D Archiveat O Sheet Metal Worker O Commercial Refrigeration O Surveying and Mapping 
itectural Drafteman G Boilermaker a Flambias O Steam Fitting © Bridge En, 

5 Sullding Estimating G Telegraph Engineer O Hea: O Ventilation O Bridge and Building Foreman 

Contractor and Builder C Telephone Work OD Radio B Ar Conditioning and Cooling © Chemistry 0 Pharmacy 
O Structural Draftsman O Mechanical Engineering © Steam Engineer G Coal Mining 
Structural Engineer O Mechanical Draftsman (1 Bteam Electric Engineer (Mine Foreman (Fire Bossce 

Management of Inventions © Machinist O Toolmaker © Navigation 

O Patternmaker RR. 5 Cotton Manufacturing 
O Diesel es . R, Becti © Woolen Manufacturing 
lectric and Gas =) Avintion i . R. Si O Agricultu 
© Reading Shop Blueprints O Auto Technician ineerii O Fruit Growing 
O Heat Treatment of Metals (J Auto Electrical Technician i O Poultry Farming 
BUSINESS TRAINING COURSES 

D Business Management 1D Bookkeeping O Service Station Salesmanship © Grade School Subjects 
C Industrial Management C Secretarial Work G First Year College Subjects High School Subjects 

‘Traffic Management D Spanish Business Correspondence College Preparatory 
Accountancy 0 Stonography and Typing 5 Tiustre 

O Cost Accountant O Civi O Mail Carrier OC: 
BOPP, Aosountane i 5 Railway Mail Clerk D Lettering Show Cards 1 Signs 

DOMESTIC SCIENCE COURSES 

O Home Dressmaking D Advanced Dressmaking CO Foods and Cookery 
O Professional Dressmaking and Designing O Tea Room and Cafeteria Management, Catering 


If ‘you reside in Canada, send this coupon to the International Correspondence Schools Canadian. Limited, Montreal, Canada 
If you reside in England, send coupon to I. C. S., 71 Kingsway, London, W. C. 2, Englond 
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fouR OWN FIXER 
SAVE THE REPAIR MONEY 


cal repairs that can be 
erfectly with Smooth-On: 
hpping leaks in steam, 
r, gas, oil or stove pipes; 
hding cracks, breaks or leaks 
furnaces and boilers, radia- 
tanks, sinks, pots and pails; 
iaking loose handles tight on 
imbrellas, knives, hammers, 
brushes, drawers, etc.; tighten- 
ing’ loose screws, hooks, locks, 
door knobs, etc. 

On the Automobile:—Making 
cracked water jackets and 
pumps good as new; stopping 
leaks in radiator, hose connec- 
tions, gas tank and gas, oil and 
exhaust lines; making a fume- 
proof joint between exhaust pipe 
and tonneau heater; tightening 
loose headlight posts; keeping 
grease cups, hub caps, and nuts 
from loosening and falling off, etc. 

Practically every householder 
spends at least $10.00 to $50.00 each 
year and many spend several times 
that much on the above and other 
simple repairs that can be made 
quickly, easily and well with Smooth- 
On No. 1. 

With a can of Smooth-On you can 
save this money in your own home 
—and by doing similar repair work 
for others, you can make money. 

Ne skill is required to make re- 
pairs and the amount of Smooth- 
On used on any one job seldom 
costs more than a few cents. To get 
perfect results, write to us for and 
use the Smooth- 
On Repair Book. 
Get the booklet 
from us and 
Smooth-On No.1 
in 7-02., 1-lb. or 
5-lb. tins fromany 
hardware store. 


SMOOTH-ON MFG. CO., 
Dept. 58, 

574 Communipaw Ave., 
Jersey City, N. J. 

Please send the free Smooth-On 
Repair Book. 


SMOOTH-ON | 
CEMENTS 


Mail coupon for 


FREE BOOK 


~ STOPS LEAS 
No.1 


b CEMENTS 1RON 


Do it with 


AAreSS «..ssesssssssseessusersssnnerecennneeseene 
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SMOOTHON 
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Knife and Screw Driver 


Combined 


JACKKNIFE and 
screw driver are 
combined into one 
tool that should 
prove useful to 
householders. The 
unit consists of a 
standard, six-inch- 
blade screw driver, 
with the knife con- 
veniently set into 
the handle, as 
shown at the right. 


Decorative Wall Switches 


SMALL molded 
plaques now 
available con- 
vert conventional 
electric wall 
switches into 
pleasing room 
decorations. The 
plastic medal- 
lions, easy to in- 
stall with only a 
screw driver, take 
the place of the 
familiar switch 
lever. 


Caps Conceal Screws 


METAL upholstery screws, marketed by an 
English hardware firm, have special threaded 
heads onto which molded plastic caps can be 
screwed. These are made in a wide range of 
colors to harmonize or blend with any shade 
of upholstery fabric or trim. The screws are 
first set with a screw driver, after which the 
caps are screwed into their heads. 


POPULAR SCIENCE 


BUT SCIENCE HAS 

PROVED THAT 
THOUSANDS 

DONT HAVE TO 


bE SKINNY 


Posed by 
professional 
‘models 


Gains 14 Ibs. Popular Now 


“I had lost weight, had 
| no pep, looked so bad 1 
was asha to go out, 
| With Iron: 3 
| * months I 
My new huskiness and pep 
has brought me lots of new 
friends, too.”” 


Don Russo, Phila., Pa. 


Admired Since He Gained I2Ibs. 


“Was losing weight and 
pep. Nothing helped until 

| I got Ironized Yeast. In 
¢ weeks I gained 12 Ibs. and 
am full of pep. rybody 
admires my physique, too.” 

Ratph Loeffler 

Arlington, Wash, 


IMPORTANT 
Beware of 
Substitutes 


~ 
| Don Russo 


R. Loeffler 
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NO SKINNY MAN HAS AN 
ounce or SEX APPEAL 


= with Ironized Yeast Tablets 


HOUSANDS of skinny, rundown 

people who never could gain be 
fore have quickly put on pounds 
solid, naturally attractive flesh, with 
these remarkable scientifically 
t d little Ironized Yeast tablet 
What's more, instead of that ter 
ble tired feeling and jittery 
they now have wonderful new 
strength and energy, eat well, sleep 
soundly and with improved looks 
and new pep have won new friends 
and popularity. 


7 . : 
Why they build up quick 
You see, scientists have discovered 
that many people are underweight 
and rundown, often tired and ner- 
‘vous, simply because they don’t get 
enough Vitamin B and iron from 
their daily food. Without these vital 
elements you may lack appetite and 
not get the real body-building good 

out of what you eat. 

Now you get these exact missing 
elements in these amazing little 
Ironized Yeast tablets. The improve- 
ment they bring in a short time to 
those who need Vitamin B and iron 
is often astonishing. Thousands re- 
port gains of 10 to 25 Ibs., wonderful 
new pep—a new natural attractive- 
ness that wins friends everywhere. 


Try them’ 


without risking a cent 


Get Ironized Yeast tablets from 
your druggist today. If with the 
first package you don’t eat better 
and FEEL better, with much more 
strength and pep—if you're not con- 
vinced that Ironized Yeast will give 
you the normally attractive flesh, 
new energy and life you have longed 
for, the price of this first package 
promptly refunded. 

Only be sure you get the genuine 
Ironized Yeast, and not one of the 
cheap, inferior substitutes often 
offered which do not give the same 
results. Look for the lette: “Ty? 
stamped on each tablet. You don’t 
want inferior substitutes. 


Special offer! 


To start thousands building up their health 
right away, we make this special offer, Pur- 
chase a package of Ironized Yeast tablets at 
once, cut out the seal on the box and mail 
it to us with a clipping of this paragraph. 
‘We will send you a fascinating new book on 
health, “New Facts About Your Body.” 
Remember, results with the first packas 

or money refunded. At all druggist nized, 
Yeast Co., Inc., Dept. 453, Atlanta, Ga. 


TUNE IN ON THE GOOD WILL HOUR, 
every Sunday Evening, See your local paper 
for time and station, 
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AT HOME 


Be an Artist and be your “own boss.” The fascinating 
field of Art offers opportunity to men and women of all 
ages. Trained Artists are capable of earning $30, $50, 
$75 a week. For over 24 years WSA graduates have been 
making good ... many without previous Art experience. 
It's actually fun to learn to draw this practical way. 
Make your dreams come true—train NOW to be an Artist! 


COMMERCIAL ART 


CARTOONING and DESIGN 
All in ONE practical course 


PICTURE 


ral paint 5 
One, small picture 


for $26. 


is the way you learn to 


BE AN ARTIST! 


Our proven method of home instruction in- 
cludes all of the important branches of Com- 
mercial Art. Your drawings are corrected and 
criticized by experienced Art instructors. You 
start by drawing straight lines and in advane- 
ing from lesson to lesson you receive all the 
personal constructive help you need. 


Mail coupon today for FREE BOOK 


This colorful, illustrated book explains 
our course in detail and describes ihe 

TWO ARTISTS’ OUTFITS given at no \ 
extra cost! It includes everything you 
need to get started. fal 


FREE BOOK gives details! 


WASHINGTON SCHOOL OF ART a 
Studio 133M, 1115—15th St., N.W. 
Washington, D. C. 

Without obligation, please send me your Free Book, “Art for 
Pleasure and Profit. 


hnannnamnes 
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Cf pesane 


FROM HOME OWNERS 


Q.—How can I frost the glass of some of 
the windows in my house?—R.S., Syracuse, 
N.Y. 

A.—DISSOLVE six ounces of Epsom salts in 
about twenty ounces of warm water, and 
then add two ounces of white dextrin. When 
this is applied to the glass, the dextrin acts 
as an adhesive, while the salts crystallize into 
a leafy covering resembling hoar frost. 


Removing Stains from Concrete 


E.J., BROOKLYN, N.Y. Stubborn stains can 
often be removed from concrete by scrubbing 
them with a hot solution of four ounces of 
trisodium phosphate in one gallon of water, 
to which may be added four ounces of wash- 
ing soda. Rinse thoroughly with clean water 
after scrubbing. 


Preventing Sap Marks 


C.E.M., ARLINGTON, TEX. To prevent resin 
from seeping out through a surface flaw in 
a wood post and discoloring the paint, first 
remove the paint and then rub down with 
sandpaper and wipe the surface with benzine. 
Then apply a coat of aluminum paint to seal 
the sap into the wood, and finish the surface 
with two coats of ordinary oil paint. Be 
careful of fire when using the benzine. 


How To Bleach White Pine 


W.B., RICHMOND HILL, N.Y. The only way 
to remove marks which cannot be washed 
off white-pine boards is to rub them down, 
first with coarse and then with fine sand- 
paper. Stains can be bleached with a satur- 
ated solution of oxalic acid, taking care to 
protect the hands while using the acid. After 
bleaching, neutralize the wood surface with 
a solution of household borax. 


Calculating Radiation Areas 


Q.—CAN you give me a formula for figur- 
ing radiation-surface area required for a 
radiator in a room?—S.F.C., Dover, N.J. 

A.—FIRST, divide the total window area 
in square feet by three; second, divide the 
total outside wall area in square feet by ten; 
third, divide the total contents of the room 
in cubic feet by 200; finally, add these three 
resulting figures to find the total radiation 
area in square feet required to heat the room 
comfortably. 


POPULAR SCIENCE 


At Home 


Prepare for College, 
Pre-Professional, Regents, State 
Equivalency Examinations, and 
Business and Industry 


No classes; no time wasted goin; 


i American School, Dept. 1346, Drexel An. at 58th 


frigeration 


D Bookkeeping and 
entilating, 


Cost Accounting 
O Business Maresemert 
1 Professional Accounting 
Inct. C. P. A. Coaching 
CO Highway Engineering 


HIGH SCHOOL 


Qualify for the better Commercial, Industrial and Civil Service 
positions by getting a High School education in spare time! 


U. S. Govt. figures show High 
School graduates average 
$2112 yearly. 

Many Finish in 2 Years! 


to and from school. You make 
rapid progress by our methods. Thousands of ambitious men and 
women select the American School each year. 


All books furnished. School est. over 40 years. Endorsed by educators. Small monthly payments. 
American School, Dept. | H346, Drexel Ave. at 58th St., Chicago 


Without obligation send me your free Bulletin and information about your High School course at 
home, or the field I have checked. S 
0 Air Conditioning D High School 
G Architecture G Electrical Engineering 
D Automotive Engineering © Diesel Engineering 
© Automobile Repairing ind Designing 


isi dn pnncdhadawaeenasecasanenanoecaet Age------Occupation--- 


St., Chi aes 


Law 
Liberal Arts (College) 
nical Engineering 
indising 

retary 
fadio and Television 


OC Shop Management 


Want a Career in 


photography? 


Big opportunities to ma: ! Train at Home or 

stely equipped studios. Commercial, 

ait, Advertising, Natural Color, Motion 

ture and other bran raphy 

experts will be your t i war. Free booklet. 
NEW YORK INSTITUTE | ar PHOTOGRAPHY 

10 West 33 St. New York City 


New York ""ts3 


Eleetrieal 


Famous Ask for free booklet School 
40 West 17th St., N. Y. C. 


ATLANTIS 


Queen of the Wave 


For ages mankind has marveled at the magnificence of former 
lost Civilizations. Today, blinded by greed, intolerance and a 
smugness born of race pride, it grapples with the problems of 
Empire, oblivious of the real'causes behind its insecurity. This 
situation must cease if modern civilization is to survive the 
impending world conflict. 

You, who were once a Dweller on Two Continents—Lemuria 
and Atlantis—must realize that the time has now come to re- 


Better Built 
Lower Prices 


cover the inventions, arts, crafts and industries of the ancient Only Boats With ed ca heeled 
Y” world and utilize them for the benefit of a new Universal Race Ft i Length Spra Rails 
which has for its highest ideal ‘the Fatherhood of God, the uw pray 
Motherhood of Nature and the Brotherhood of M: Keep passengers perfectly Rowboats $42 and up 
For information as to how you mayregain this Ageless Wisdom and dry—even at high speeds. 
9 participate in the building of a New Order of the Ages among a gatstce also shows today's 
zenry qualified for this privilege, send TEN CENTS in COIN ive most popular 
for our latest brochure, ‘‘LEMURIA THE MAGNIFICENT.’ No of sailboats. Two big facto- Outboards $42/and un 
obligation. Your inquiry will introduce you to the greatest single rics. Prompt shipment. 
step forward for humanity in 2000 years. Address Dept. Q-2. wikks' fee ae 
Pertection of Boas. Brilliance of tind Bareferrerveezsitelietet Byers tastutity mo 
2 (7) 
LEMURIAN FELLOWSHIP 419 LROMPSON BROS. BOAT: MEG. CO. 


1714-N. 69th Street Wauwatosa, Wisconsin PESHTIGO, Wis. 


Costhite £2 119 Elm St., 
either plac CORTLAND, N.Y. 


Delays are dangerous and may be very promptly as to its patentability and send 
costly. My personal service assures you a copy of my 72-page booklet. O°, if 
prompt action, strict confidence, and a you prefer to read my booklet first, mail 
minimum of expense. I suggest that you the attached coupon at once. I will also 
send me a model or drawing, or sketch send my “Record of Invention’’ form. 
and description of your invention, and (Over 40 years experience as a Registered 
$5.00. I will make a search nd report Patent Attorney.) 


A PERSONAL CONFIDENTIAL PATENT SERVICE- eee 


340-E Victor Bldg-, 
L.F. Randolph, Washington, D.G. 
Please send me at once, free of charge, your 72- 
I page booklet and “Record of Invention” form. 


| Name.. 


a 


WORK FOR TH 


START 
$1260 to $2100 YEAR 


MANY 1939 APPOINTMENTS EXPECTED 


Railway Postal Clerks get $1,900 the first year regular, being paid on 
the first and fifteenth of each month. 7 each pay day.) Their pay 
is automatically: lincreare |. Advance may be had to 
Chief Clerk at 0 ‘eaeh pay day.) 


RAILWAY 
POSTAL 
CLERKS 


3 day: 
me proportion, During this off duty their pay 
‘They travel on a pass 


days off duty or in the 
continues just as though they were working 
when on business. When they grow old. they are retired with a pension. 


City Mail Carriers, Post Office Clerks 
Clerks and Carriers now get $1.700 the first year on regular and auto- 
matically increase $100 a year to $2,100 and $2,300. 
File Clerk—Clerk 


Open to Men—Women 18 to 50. Entrance salary $1,260—$1,440 year. 
Appvintments as File Clerks and Clerks in the ‘Departments at Wash- 
ington, D. C., are made from this examination. 


Many Other Positions 
Many other positions are obtainable. Those wishing these positions 
should qualify at once. 
Get Free List of Positions 


Fill out the following coupon. Tear it off and mail it today—now, 
at once. 
This investment may result in your getting a big-paid government job. 


FRANKLIN INSTITUTE, Dept. G253, Rochester, N. Y. 

Rush to me, entirely free of charge (1) a full description of U. S. 
Government Jobs, (2) Free copy of illustrated 32-page book. ‘‘T 
Government Positions and How to Get Them’ 
Tell me how 


ie 
Government Jobs; (4) to qualify for one of these. 


Name...... 


Address...... 
Use This Coupon Before You Mislay ‘It. 


Write or Print Plainly 
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EASIEST 
TO MASTER! 
THIS NEW 


P-A 


@ Such beautiful tone, and 
so easy to play! Just toucha 
key and blow normally; you 
can’t miss. Nothing to com- 
pare with these new P-A 
Saxes, Clarinets, Trumpets, 
and other P-A instruments. 
Fully guaranteed; your suc- 
cess assured. See your music 
dealer or write direct for 
beautiful free book. No 
obligation. Easy terms. 
Greatest fun, easiest with 
P-A. Write today sure. 1284 


PAN-AMERICAN 


304P-ABidg., Elkhart, Indiana 


TOON vour war 


DON'T COPY - LEARN ESS / 
RAYE BURNS will teach you HOW to CREATE 
ORIGINAL CARTOONS at home that you can 
SELL! Course has 26 lessons and 600 illustrations’ 
‘Send name and address for free details. Onky...», 


RAYE BURNS SCHOOL, Dept. S-4, Box 2194, CLEVELAND, 0. 


aid 


ite today. The 
Ship, 437 Ridge Bidg.. Kansas City, 


vata GRANDFATHER CLOCK 


The Simple, Sensible Red n 
SLANSan id Sei ina WOW" Book, ok price many fine brass wei 
id batter’ 
‘WAIT LONGE 
jIdg. A-6, Guttenberg, lows 


—OF BARGAINS IN MILITARY, 
Outdvor and Sport Goods, Clothes, Shoes, 
Bouts, Blankets, Tents. Firearms, Boy Scout 
Sapplies, ete. ‘Send Ie for copy to be re- 
deemed on first order. 


AANDN SUPPLY CO. 


Formerly Army & Navy Supply Co, 
4184 Lester St., Richmond, Va. © 


90 DAYS’ TRIAL 


If you need teeth, but do 
PRICES care to spend much 

MY METHOD IS 
WHAT YOU WANT. MONEY BACK 
GUARANTEE gives you 3 months to see how 
they fit and look. I have thousands of Satisfied Customers in United 
States and f foreign countries. ECIAL METHOD IS FOUNDED 


" “SEND NO MONEY 


Write TODAY for FREE BOOKLET and MATERIAL. 


DR. CLEVELAND DENTAL LABORATORY 
Dept. 33-C9 500-05 Missouri Avenue, East St. Louis, III. 


LOWEST 


POPULAR SCIENCE 


L. A. Eagles took in $200 his first week. Harry Hill says: ‘Paid 
for home with Rug-Washer. Earned $86 first day. Anotier 
letter says: ‘‘Made $70 in 13 hrs.’’ Many others make 

$125 to $200 per week. Thousands earning quick, easy 

profits. Electricity does the work. Finishes rugs like 

new, on customer's floor. Hundreds of customers in 

your own vicinity and nearby towns. 


EASY TERMS 


Inexpensive equipment. Pay part down—balance 
monthly, No shop necessary. Used by the United 
States Government and many large hotels. Manu- 
factured since 1918—every machine guaranteed. 


FREE BOOK 


Send today (no obligation) for booklet 
illustrating Rug-Washer and telling 
how you can earn large profits at 
rices below other methods; 
ow you can build a permanent 
year-round business; and how 
you can pay on easy terms. En- 
joy a larger income. Write to- 
day—NOW. 
VON SCHRADER MFG. CO. 


363 PI., Racine, Wis. 


ELECTRICAL ENGINEERING 
ONE YEAR CONDENSED COURSE 


Prepares for technical work in the electrical field. 
Thorough training in principles, with practical ap- 
plications in laboratory and shop, liigh placement 
record, 

Modern buildings, dormitory, dining hall. Campus. 
47th year begins Sept. 27. Catalog on request. 


Wy B L | Ss ELECTRICAL SCHOOL 


DRAFTINGS the sos 
“LEARN AT HOME 


iving-and tofit yourself for a BIGGER 
Hy San Deeded Drorrenere a 


re nee 
roach ‘are built, f 


Lonmn‘to bea drattsman in. spare t 
FREE bulletin —no obligation 
American School Dept. pD346, 


|FOLLOW THIS MAN 


Secret Service Operator No. 38 Is on the 
Running down wus Counterfeit Gang. 
tale nger prints in murdered ¥it!'s room. 

FE Operator Nye 38 made 

POO oir Wriasor 

Earn a Regular Monthly Salary 

YOU can become a Finger Print Expert at home, 

| Inyour spare time, at small cost. Write for cen: 

| dential full report and details. Literature will be 

Sent only to persons stating their age. 

INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Ave. 

Dept. 1363 ‘Chicago, m. 


Drexel at S8th, Chicago 


MARCH, 1939 


STUDY ¢ 3 
aa Ae Client 
to = TOA 
o. 3 WW PRACTICAL 
5 Ma 3. 7UNDERSTANDING 


7 MANIC 


GOOD NEWS ! PRACTICAL MATHEMATICS ILLUSTRATED, 
How to figure correctly. EVERY MECHANIC can use the new, 
correct, easy methods, covering a complete review of practical 
arithmetic—with examples including mensuration—plane and 
solid geometry—trigonometry—algebra—calculus—ELEOTRI- 


CAL and MECHANICAL SHOP CALCULATIONS—practical 
tests—reference tables and data—how to use the slide rule— 

Highly endorsed. 
vines a Soe: 


700 pages—550 illustrations—pocket size. 
Let us mail you copy for Free Trial. 


‘THEO. AUDEL & CO. ao West 23rd Street, New York 


ase mail me AUDE MATICS and . 
5 TIONS ‘on Base Pree Tesale 3 O- 1 wil vomit $4 others 
wise I will return it, 


Name. 


Address. 


@, 
READ FOR 


GOOD NEWS—JUST OUT 
AUDELS NEW AUTOMOBILE 
GUIDE is NEW from cover, to 
cover. Explaining the Theory, Con- 
struction and Servicing of modern 
motor cars, trucks, and buses; and 


th lication of ‘auto type Diesel 
SH os! 


En 
IN HANDY FORM. 1541 
eOVERING NPY FO" — 


4 AUTO REPAIRS & SERVICE HELPS 


ee Fnginar rinetples —Mull-C 

inder — Horse Power —Au- 
Yomobllee Anogines engines: Sta- 
tionary Parts—Engines: Moving 
Parts—Pistons—Piston Rings— 
Connecting Rods—Crank Shafts — 
‘The Valves — The Valve Gear 


ming —* ‘as0~ 
o Tine —_ Fuel ¥ Feed Systems — The 
‘Mixture—Carburetors—Automatic 
‘Choke—Super-Chargers— Transmissions 
—Synchro-Mesh— Clutches — Universals 
‘and Propeller Shafts—The Differential— Wk 
Axles — The Running Gear — Brakes eel 
‘Alignment—Knee Action—Steering Gear —T! Tires 
Lubi ipentaand Lubeleation=— Abia Hlectrielty 
[inition Byaveme— MaEneto n- ‘k Plugs—Ignition Cols 
Distributors--Automat 
rarvand Starter Tes 


5 ass ourse! 
"COMPLETE ¢ PAY ONLY $1. A MONTH < < 


THEO. AUDEL L & oe 49 WEST 23rd ‘STREET, NEW YORK 

jease send me UDELS NEW AUTOMOBILE GUIDE ($4) for free ex- 
prinaton: {fTabelde tokeep itt isend yog $1 within ?daya:thenrem{tsimonti- 
FFuntl purchase price of $4 is paid. Otherwise, 1 will return It to you Drompuy. 


Al 


oe 
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Will You Give Me 
7 Days to PROVE 
| Can Make YOU 


7-DAY TRIAL OFFER 


ALL I want is one week to prove that I can give 
you a powerful body of might and muscle like 
mine—with my quick Dynamic Tension method. 


Find out—at my risk! Right in the first 7 
days I'll start to PROVE I can turn YOU 
into a New Man! And it will be the 
kind of PROOF you (and anyone else) 
can SEE, FEEL, MEASURE with a tape! 


FREE BOOK 


I myself was once a 97-pound 
weakling—sickly, half-alive. Then 
I discovered ‘‘Dynamic Ten: on. - 
And I twice won the title, 
World's Most Perfectly Bevel” 
oped Man” 


I have nouse for apparatus. 
“Dynamic Tension’’ ALONE 
(right in your own home) 
will make you the pow- 4 
erful, muscularNEW MAN 
you have always longed 
to be! 


Make me PROVE it! 
Gamble a postage stamp. 
Send posteard or letter 
for my FREE BOOK AT 

Address me per- 
Charles Atlas, 
1-C, 115 East a 


New York, 
di ° BY SHOP WORK 


TRAIN 
FOR 
I'll Finance Your Tr: 


are for jobs in Bron 
fonrise, 


‘elevisi 
Wri 
BOOK, and my 


Street 


training 1¢ 
vice. Many earn wh 
pre or let 
“for BiG FREE RADIO and TELE 
Pay-Tuition-After-Graduation 
9 Saye Electrical School 


INVE NTORS 
PATENT YOUR IDEAS 


SEND FOR FREE BOOK =m 
HOW TO OBTAIN A PATENT 


INVENTION? 


New Amazing 


by BRU SH eaintine: 


NO TANKS, Liquid Generators — 
& Does Same Work As Big Outfits 


discovery actually electroplates with = 
electric brush as easy as painting. 

Deposits heavy layer of actual metal—gold, silver 
nickel, cadmium, copper, etc.—by electrolysis. Does 
same beautiful, PERMANENT work as big costly 
tank outfits. Non-liquid. A: 
cells, storage battery or household current. Com- 
plete outfit weighs only 3 Ibs.—take it anywhere. 


Pag PA FREE SAMPLE! Bit 


Agents Wanted: Pee! for Big Money Proposition 
Outfits—Do plating for others 

WARNER ELECTRIC CO., Dept. G-2 

360 North Michigan Avenue, Chicago, Illinois 


RUPTURED? 


Get Up-To-Date Relief 


Why try to worry along with old-fashioned trusses that 
gouge your flesh—press heavily on hips and spine—enlarge 
opening—fail to hold rupture? You need the Cluthe. No leg- 
straps or harness. Automatic adjustable pad seals opening 
—follows every body movement with instant increased sup- 
port in case of strain. Cannot slip. Holds rupture whether 
at work or play. Light, easy to wear. Waterproof. Can be 
worn in bath. Send for amazing FREE 100-page, cloth- 
bound book dvice To Ruptured’’ and details of liberal 
truthful 60-day trial offer. Also names of grateful patrons 
in your neighborhood. Write today. Cluthe Sons, Dept. 14, 
Bloomfield, New Jersey. 


The Plastex Industry needs manufacturers on small scale and for 
big production of Lamp and Clock Stands, Art Goods & Novelt! 
Plastex Marble imitation. Experience unneces: 
regular 10¢ store sellers 
tion, I i 
chance for re 
interest and benefit you 
PLASTEX INDUSTRIES, Dept. 2 
1085 Washington Avenue 


big Its. 
prosperity. Our free booklet will 


New York, N.Y. 


“BECOME A LIGHTNING 
TRICK CARTOONIST”, 


Make money Chalk Talking. Send $1.00 for 
Laugh Producing Program.  Tllustrated cata- 
log 10c. BALDA ART SERVICE, Dept. 4-E, 
Oshkosh, Wis. 


Original POEMS —SONGS 
WANTED FOR PUBLICATION 


Dept. 55F Portland, Ore. 


Written by a Former Member of the Examin- 
(1922-24) of the U.S. Patent Office. 
to profit by your id idea, you should 
to apply a 
Your first step is to get this Free Book. 


a “Record of Invention” form on which you can easily 

record your idea. Personal and Confidential Service: Your 

case will be personally handled only by a Registered Patent 

Attorney who is also a Former Member of the Examining 

Sonne, of the U. S. Patent Office. All communications con- 
jential 

MAIL COUPON TODAY for FREE PATENT BOOK and RECORD OF INVENTION Form. 


CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 
‘we 35th Floor, Dept. 39C, New York City 

MILLER BUILDING, Dept. 3: 


je send me your Free Bi 
‘Record of Invention" form. 
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WESTMORE MUSIC CORP, 
spend spring, summer, fall, 


WHY NOT attheringbuttertiies, insects” 


I buy hundreds of kinds for collections. Some worth 
$1 to $7 each. Simple outdoor work with my Instructions, 
pictures, price list. Profit—pleasure. Send 10c ‘not stamps) 
for Iiiustrated Prospectus before sending butterflies 


MR. SINCLAIR, DEALER IN INSECTS 
Dept. 7, Box 1830 ‘San Diego, Calit. 


“AGENTS 222 GOLD LETTERS 


For Store Fronts and Office Windows. Anyone can put 
them on. Free samples. Liberal Offer to general agents. 


METALLIC COMPANY, 437-A North Clark St., Chicago. 


FEMAI 


We paid M, M. $1174 for exceptional 

“cellar crop’? SNOW-KING mushrooms! 
Big free picture book tells if your cella 
shed, barn suitable. We furnish m: 
terials, buy all crops through our 
branches. Write today for “‘Guara 
teed Success Plan’ backed by com: 
established 1908, 


UNITED MUSHROOM Co. 
3848 Lincoln Ave., Dept. 338, Chicago. 


POPULAR SCIENCE 


LANGUAGES 


Made 


LINGUAPHONE 


This amazing new Method enables vou, in your 
own home, to speak and read any of 23 foreign 
languages in an incredibly short time. Endorsed 
by leading university professors and thousands 
of men and women as the quickest, simplest and 
most thorough language method. Send for cat- 
alogue and FREE Trial Offer. 


LINGUAPHONE INSTITUTE 


22-X R.C.A. Building New York City 


\ 

0 reco pay toe 

sands aphet: se 30) 

(| ers arly yoo 
ts 08 ok 


Cat 5 


APPRENTICES 


GOO! GOOD FUTURE 
earesany YOUNG MEN INTERESTED IN 
FIELD OF ron PNTERING THE WELL PAID 


LD OF AEEREN TIGERS — 
Write immediately. enclosing 
MECHANIX UNIVERSAL AVIATION. "SERVICE co. 


Wayne County Airport Box 857 Dept. H Detroit, Michigan 


CARTOONING 


Turn your ; talent into dollars 

al instruction from an interna- 
y exsful method of 

et iB 2 Wi rite for Free 
w-xtudycourse. 


MAKE COLOR CLAZED 
COBERETE PRODUCTS 


FAR MONTY 


money-making business. 


NATIONAL POTTERIES COMPANY 
13 W: 26th St. Minneapolis, Minn. 


Room 7 


PLEASURE or PROFIT 


prepare, for profitable business or 
fascinating hobby, at home under 
guidance of qualified instructors. No previ; 


erience necessary, common school 
education sufficient 


ing 
‘Opportunities in Modern Photoge 
particulars and requirements, 


am SCHOOL OF PHOTOGRAPHY 

Sor Michigan Avenue Dept. 1363 

Send boeklet, "Opportunities in Modern Ph 

lars and requirements, 

Name... 
Address. 


City---. 


MARCH, 1939 


to Protect and 


capitalize on your 


VLALLALA LA 


Get these FREE BOOKS 
Of IDEA’ Opportunities 


Is your idea patentable? Has itcommercial 
possibilities? Those are thethings you want 
to know--and interesting information on 
these questions can be found in our books 
“How We Protect You” and “Suggestions 


on How toCommercialize Your Invention’ 
We will send you th 


absolutely FREE—- 
together with our Certification of Invention 
form, if you mail the coupon below NOW! 
OUR EXPERIENCE GUIDES YOU 
You canfeel perfectly sure in dealing with 
« Z this reputable firm. C. A. Snow & Co. has 
= gga been securing patents of every description 
Quatawes. | for 63 years. Save time and expense now 
wen nt by getting advice based on our 
w ato long patent experience. 


C.A.SNOW8ECC 


Registered Patent Attorneys Since 1875 


Dept. 239, SNOW BUILDING, WASHINGTON, D. C. H 


ntlewen: Plc Vine wisctutely free and without oblix 
tion on miy part, your original document itieation of 
Invent together with your two guides for Inventors, “How 
We Protect You" ixestions On How to Commercialize 
Your Invention, 


Name . 
Street and No. 


or Town 
——- 


Learn this 
Profitable 


in 90 Days at Home 


Hundreds of men and women of all axes 18 make $10.00 to 
$20.00 in a single day xiving scientitie Swedish Massage and 
liydro-Therapy treatments. Thete is a big demand from Hospitals, 
Sanitariums, Clubs, Doctors and private patients as well as 
opportunities for establishing your own office. 
Learn this interesting money-taking profession in your own home 
by mail. through our_ho iy course. Same instructors as 
in our NATIONALLY KNOWN resident school. A diploma is 
awarded upon completion of the course. Course can 
A be completed in 3 to 4 months. High School training 
isnot necessary. Many earn big money while learning. 


Anatomy Charts & Booklet FREE 


Enroll _now and we will include uniform coat, 
medical dictionary, patented reducing roller and 
Hydro-Therapy supplies without extra cost. The 
reducing course alone may be worth many times 
the modest tuition fee. 

Send coupon now for Anatomy Charts and booklet 
containing photographs and letters from successful 
graduates. These will all be sent post, 


THE College of Swedish Massage (Successor to National Ci 
Dept. 370—30 E. Adams St.. Chicago. 


You may send me FREE and postpaid, Anatomy Charts, booklet con- 
taining photographs and letters from graduates, and complete details 
of your offer. 


Name... 
Address 
City...... 


Please mention Poputar ScieNCE Montuty when writing to advertisers. 51 


Big fast-growing field for men trained in design, 
estimating, insulating, installing and_ servicing. 

| Offers real opportunities in Air Conditioning new 

| buildings and remodeling worth-while old build- 
ings. Write today for method of how you can pre- 
pare for this thriving industry. No obligation. 
American School, Dept. AC-346, Drexel at 58th, Chicago I 


LEARN to DRAW. 


beautiful girls’ heads and figures for pleasure and profit. 
ec arsed sake soon ‘Amazing easy way 
quickly starts you. No experience necessary. 


FIRST LESSON FREE 


Send your name and address today, and only 10c to cover 
mailing cost. TRY IT FREE. No obligation. 


ED) iowexiown STUDIOS — Gert 338 
2 ° North Michigan Avenue Chicago, Illinois 


BE A PASSENGER TRAFFIC INSPECTOR 
Here’s Your BIG OPPORTUNITY—Get the Facts NOW! 


Our short, home-study course trains you and upon 

completion we place you as a Railway and Bus Pas- 

senger Traffic Inspector at up to $1 er month, 

capenses, to start, or refund tuition. Men—19 to 50, 
‘ree Book 

STANDARD BUSINESS TRAINING JNSTITUTE 
Div. 31 Buffalo, N. 


Gecawse it defines all the words most com- 


monly used in speaking, reading, 
and writing —it is based on and abridged from 
WEBSTER'S NEW INTERNATIONAL DICTIONARY, 
Second Edition—the “Supreme Authority” in 
courts, schools, and editorial offices — and is 
edited with the same careful scholarship. 110,000 
entries; 1,800 illustrations; 1,300 pages; $3.50 to 
$8.50, depending on bindings. Purchase of your 
bookdealer, or order direct from the publishers. 
Write for new Quiz and Picture Game —FREE. 

G. & C, MERRIAM COMPANY, 

253 Broadway, Springfield, Massachusetts 


The New WWEBSTER’S 
COLLEGIATE 2%. 


John made*42* 
° d 9336 Monmouth Ave, Cincinnati, Ohio 
one coy i erneress=srees 
° ° crease cari Rumery comndence and ie 
n Is I i M & WwW Publi for free booklet, Howto Work Won- 
| 1 Cfrag 022 11 Words andrequiremcata 


° Sp Seat AizRiaar Avesta Peet aks 
usin 

Business | PINS 30% RINGS ‘1: 
GET INTO THIS BUSINESS i 


t quality. Over 300 artist 
NOW—a business which is for our attractive free catalo 
so new that it is practically a beautiful pin or ring for your cl 


without competitio Chis Dept. 0, METAL ARTS CO., Inc., Rochester, N. Y. 


iat er teeny al NEY-MAKING OPPORTU 


homes. clubs, country es- 
Our new’ DETERGER 
less soap whipped into dry suds. "We = 
men get into business for themselves with our automatic equip- Srerecier Ores i 0b ts aes by California man. Over, 


ment. The U. S. Government and many of the world’s largest paket wailable for an in’ 
hotels use our machine free 


Wate 2 &. Armmutroaer bee 
Make Money the FIRST DAY 


The Deterger fs ready to run when you re it, go you ought Tie Wortd’s Largs 
to he taking in big profits the fir M. Cheadle made j 
a BEAUTIFUL 


$121.00 first week. Barrett s: le in Py 
Natural -Looking 


hours.’’ We want an honest man in every 


locality. {f you are that 11 help you start 
for yourself in a business ith tremendous possibili. 
LOWEST PRICES 
SEND NO 


TEA AND COFFEE ROUTES 

PAYING UP TO $60.00 IN A WEEK 
National company n 

experience feeded. Opera’ F capital, 

Pave producers brand-new Ford cars 


fh name on postcard nfo FREE facts, 


make really BIG M¢ 
tates offer tremendous po: 


ties. Only a limited amount of money is needed for a 
down payment—the balance you send on easy 
terms. You don’t need to rent a shop or hire 
a building, for the work is done right in your 
customer's home, 


Write Today for FREE BOOK 


Send for “Your Own Business.” Let us show you 
how easy it is to get started in a year around busi- 
ness. Be your own boss and stop worrying about 
just a job. Write today—NOW. No obligation. 


VON SCHRADER MFG. Co. 
613 Pl. Racine, Wisconsin 


Moi K Gi INTEE YOU i) SATIS- 
TRIAL FIED. Monthly parte ible, EREE mouth-forms, easy directions 


and Catalog. ITE TODAY! C. 7. Johnson, Pre 


UNITED STATES DENTAL COMPANY 
Dept. 342 1555 Milwaukee Ave. Chicago, Il. 
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Ree \ 


Big PAY in AVIATION 


Be a Transport Pilot! Earn up to geoce a 
year! Or an Airplane Mechanic at $2000 

year! You can train at this LINCOLN GOVERN- 
MENT APPROVED SCHOOL for a geen! pay 


Learn to fly fast, modern Air~ 


winent for beard and re 
Today, for 


lane 
613 Aircraft ‘Bide. 


Landscaping Is Profitable 


Fascinating Career or Hobby for Menand Women 

Send for free book giving details of Landscape Gar- 

dening course! Train yourself at home, in spare time, 

for fascinating profession of Landscape Archi- 

tect, or to get more out of your gardening hobby. 

H.S\M. writes, “My annual income is $4000. 

Your course paid me well.” Send postal today 
for ‘Success Thru Landscape Training.’ 

AMERICAN LANDSCAPE SCHOOL 
6055 Grand Ave. Des Moines, la. 


ENGINEERING 


S. in engineering: EI 
Chem., Mechanical, Radio and Television, or Aeronanti- 
. 1 yr. Mech, Drafting. Intense, practical. thorough 
Program. Prep. courses without extra charge ro whil 
you learn in this industrial center. Low tuition. Enter 
March, June, Sept., Dee. Write for Catalog. 
243 E. Washington Bivd., Fort Wayne, Ind. 


& Flying School 
Lincoln, Nebraska. 


DEGREE IN 
TWO YEARS 
vtrical, Civ 


AT HOME IN YOUR SPARE 
personal supervision of | the 
MARSH creator of “DAD 
y in big papers. 
be Yours when you learn Marsh's 
easy simple methods and secret: end name and 
address f for free details of MARSH'S Personal course. 
ACT TODA 

NORMAN MARSH ‘SCHOOL OF CARTOONING 
4554 Broadway Dept. C-200, Chicago, Il. 


“STATE COLLEGE 


B-S-Degree in2 years 
World famous for technical 2-year courses in 


eal 
Civil, Electrical, Mechanical, Chemical, Rad 
Aeronautical Engineering, Business Admin’ 


TIME under 
jus cartoonist 
DU} ap- 
‘Suecess—Fame— 


ENGINEERING 


Architectural-Mechanical Drafting 
Electrical QO Window Display 
Armature Winding 


ooooo0000000 


Name...sesececccccecececececeees 


Address... 


diploma courses (36 weeks) in Surveying, Drafting. Low tuition. Low 
log. 539 College Ave., ANGOLA, IND. 
marine and Morse telegraphy taught 

established 1874. All expenses low. Ca 
BROOKLYN 1117 Bedford Ave., Pet P.S. 

Diesel Pre Engineering 

Auto Mechanic Lj Talking Pictures 

Air Conditioning 


tration and Accounting. Special preparatory 

living costs. Students from ev state and many fe nm countri: 
R f DIO ENGINEERING, i Tiecaticant tins ay 
thorough engineer- 

i 

Dodge’s Institute, Nye St., Valparaiso, Ind. 

Brooklyn, New York City, N. Y. 
Aviation Mechanic 1) Welding 
Refrigeration © Machine Shop 

MARCH, 1939 


depaitment for those who lack required high school work. Short 
56th year. nter March, June. September, January. Write for cata- 
ation and police radio, 8 
: rt 
ing course equivalent to three years’ college radio work. School 
MAIL FOR FREE INFORMATION 
Diesel Engines 0D Oil Burner 
Aeronautical Pre Engineering 
dio and Television Mechanic 


Please mention Porutar ScieNcE Montuty when 


L C SMITH & CORONA 
TYPEWRITERS INC Desk 3 
721 E. Wasbington Street, 

Syracuse, N. Y. 
Please send free folder describing 
Corona Zephyr. 


SSS ==> 
===2= 
BOOKS SENT FREE 


cn approval. Just mail the coupon and we'll 
sind you a of these remarkable auto 
books, just off the press. Whether you are a 
mechanic ov helper, expert or apprentice, auto 
SN owner or . if you're inter 

> ing ull automebile 
advantage of this FREE OFFER, 


GET A BETTER JOB 
better job—in the gigantic auto in= 
dustry. BIGGER PAY—a chance to go into 
business for yourself and get, a share of 
the huge profits, are waiting for any man 
who even half ‘tries to improve himselt. 
Learn auto engineering with these wonder 
books a new way—without studying or 
memorizing. Simply use the JIFFY IN- 
DEX to look up the answer to any auto 
problem. | Built by eleven of America’s 

reatest_ automobile engineers, and written 
fn simple language so you ean understand 
it, Very newest cars, all covered. 


FREE Pr Ho i er 
Automobi! neers of 
Technicaly Society f 
without cost if yo 
Coupon immediately. 
Send NOW and we include an EXTRA 
volume full of up-to-date wiring diagrams. 


ng. 
AMERICAN TECHNICAL SOCIETY, So 
& 581 . Dept. A si ein m. 


A 


your finge: 
Engine trouble and. then 
the quick expert way, to 
FIX it. ewest im- 
provements fully cov- 
Ered: Equal toa complete 
trade course at less than 


Brand New Edition 
2500 pages, 12000 ‘illus: 
tration 

a 


Git 
iis etter’ sisting ngey sccapation and wane aid adavese of saaplaver and Gad 
of at least one business man as reference. 
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iting to ad 


risers. 


LET ME TRAIN YOU IN 
UNTIL YOU ary 


DRAFTING icoooervsoe| 


Takea short cuttoa Bigger Job, Better Payand 
a REAL future. Learn Drafting! It's an easy | 
way to get intoyourfavoritework—Electricity, 
Aviation, Diesel,AirConditioning, Automotive, | 
Building, Machinery, Transportation, etc. 1 | 
agree to train you untilyou get a good pay job. 
Draftsmen Draw Good Pay 
I have trained thousands of men ages 16 to 
Past 50 in spare time at home to qualify for 
Bigger Jobs at Better Pay. Let me train you 
quickly by same easy, low cost ‘‘Work-Job” 
Method. No experience needed. High School 
education not necessary. 
All Working Tools Furnished 
You get complete Professional Draftsman’s 
Tools and Drawing Table—sent without extra 
charge at once. Mail coupon for Free Book 
about my PROVEN PAY RAISING PLAN. 
Write TODAY! 
ENGINEER DOBE, Div. 3393, Libertyville, | 
oo - 
ENGINEER DOBE, Div. 3393, Libertyville, Ill. 


ur Free Book “SUCCESSFUL DRAFTSMAN 
xplain how you assist your graduates to good 
positions as Draftsmen. 


TOWN. 
=o 


DO YOU LIKE 


RADIO 


DOES THE FUTURE OF 


TELEVISION 


INTEREST You ? 
Send por 
Out 


b cee copy 


You men anxious to make good in radio 
and reluted industries want the true 
uw want to know about em- 
ployment opportuniti and require 
ments. National Schools.—a milli 
dollar trade school,—will supply you 
vith a sincerely honest statement of 
facts on what you should do to get into 
the profitable radio industry. No exas- 
‘ations,—no_ misstatements. Mail 
yupon tod: ‘our free cop 
Iteal facts on loyment 
quirements. {You need real experien 
National offers complete training w! 
modern equipment. 


NaLiontt 
> SJ Arngsles. 
lequest for FREE BOOK of DETAILS 


NATIONAL SCHOOLS, 
Dept. 3-Psn 4000 S. Figueroa St., Los Angeles, Calif. 


h 


NAMI Age. 
ADDRESS 


CITY. 


ON —————— 
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PARKS 


PARKS AIRPORT 


AIR COLLEGE 


EAST ST.LOUIS, ILL 


Offers YOU COLLEGE and PROFESSIONAL TRAINING 
Majoring in AVIATION 


Accredited by the Illinois Superintendent of Public Instruction. U.S. 
approved as a Commercial Ground and Flying School and Mechanics’ 
School. Open to high school graduates. 

FOUR courses lead to B.S. degrees in Professional Piloting, Aviation 
Operations, Maintenance Engineering, Aeronautical Engineering. 
SIXTEEN TRAINING 7 are used in professional flight 
training which prepares gr: ¢s for airline flight operations. 74% 
of graduates enter air transportation in North and South America. 
.000 hours flight training given, 650 hours being flown monthly, 
ACULTY of 34 specialists in various fields of aviation. 

1569 graduates. Enrollment limited to a total of 300. 

airport, 14 buildings devoted to school purposes exclusively. 
tories and dining hall at the College. 

Spring Term March 27. Send posteard for new 


60-page catalog. 


12th YEAR parks ain GOLLEGE Eaetee Louis, 


Learn to MOUNT BIRDS 


Tan Ss 


String Ra 


Spa 


—— 
_—— 


ing Tools, Frame: 
and Silk Strings. 
item high quality. Write 
Complete In tion. 

Dest. F-39 137 W. Marion, Oak Park, Ml, 


eee eeanee Courses In LOW AS 
RADIO snd ELECTRICAL ENGINEERING EP 


— very 
or our 1939 Catalog and In- for 


ELECTRICAL ENGINEERING. Get 


connect 
BRUSH PLA TFITS i2ate: 

tery, no 
tanks necessary. Make good income plating metals and 
silvering mirrors. Free particulars and proof. 


GUNMETAL Co. Ave. F Decatu 


e SAFE, NOT 
Sani-Flush 
KEEPS AUTOMOBILE RADIATORS CLEAN 
S=z=aq New LACO Oil Heater 


fous, FZ SO 


One of the best-heating, most durable oil heaters in LACO 
history! No basement needed, installs liken stove, Has self 
contained “regulator. Featured with 

Famous Two-Stage Doubie-Fiue burner, capable of de 
oping tremendous heat, and LACO's Inner-Heating Unit that util 
utmost of the heat. Quiet. Beautiful. 


direct to factory for new 
WRITE filustrated booklet ‘giv 


LACO OIL BURNER CO. = 739 Union Ave., Griswold, lowa 


POPULAR SCIENCE 


tay 
tur 


? 


For MAY 


INSERTION 


Classified Section 


CLASSIFIED RATE—30c a word per 


copy and remit- 


sufficient. Interesting 
booklet and requirements free. Page-Davis 
School of Advertising, 3601 Michigan Ave., 
Dept. 1741, Chicago. 


INCREASE your sales through agents, 
mail-order, stores. Newspaper, magazine, 

mailing-list rateguide free. Chicago Ad- 

xertising Agency, 20-PSI West Jackson, 
icago. 


ADVERTISE: 24 words in 250 newspapers 
$10. Lists free. Advertising Bureau, 
4515-P_ Cottage Grove, Chicago. 


AGENTS WANTED 


AMAZING opportunity. Give away valu- 

able premiums and samples with famous 
quality coffee, spices. 400 other necessities. 

jteady work. Excellent pay. $500.00 yearly 
bonus and free samples to all qualified 
dealers. Experience unnecessary. Part time 
workers welcome. Togstad Company, Dept. 
C-17, Kokomo, Ind. 


§ELL business cards $1.50 thousand. Busi- 

iness stationery, book matches, gummed 
tape, paper towels, advertising pencils, 
salesbooks, rubber stamps, tags, menu cov- 
crs, aavertising  speciallies. Free Sales 
portfolio. 35; comm, daily. Money making 
specials. Willens, 2130 Gladys, Dept. DL, 
Chicago. 


100‘4 PROFIT in new perfected (1938) 
quick-action self-starting cigar lighter, 
- No flint or friction. No wind can blow it 
out. Retails 25c. Costs you $1.75 dozen. 
Sample and can fluid 25c. New Method 
Co., Box PS-75, Bradford, Penna. 


WEAR fine hose I send without cost with 
outfit while taking orders for amazin 
new hosiery. Replacement guarantee 
against holes, snags, and runs. Rush 
name and hose size.’ Wilknit, Desk B-80, 
Greenfield, Ohio. 
BIG money appiying initials on auto- 
mobiles. Easiest thing today. Free sam- 
ples. Also, sideline salesmen for short or- 
der Decalcomania name plates. ‘Ralco,’* 
1305 Washington, Boston, Mass. 
y “SCRAPE-ZIT.” New utility tool, 
everywhere. Motorists, ch 


sales 


burg, Ill. 
BEAUTIFUL Bird pictures handmade with 
genuine feathers, Sell on sight! Large 
profits! Free particulars. Samples _10c 
stamps. Marquez-ID, Apartado 1176, Mex- 
ico City. 
AMAZING seller. Exclusive process all 
weather coat guaranteed ten years. $9.95. 
Commission $3.00. Established 1924. Sell- 
ing outfit free. Nothing to invest. Tenyear 
Raincoat Co., Dept. 14, Templeton, Mass. 
I'LL give you groceries at wholesale be- 
sides splendid opportunity to make up to 
$45.00 in a week. Brand new Ford Sedan 
iven as bonus. Details free. E. J. Mills, 
247 Monmouth, Cincinnati, Ohio. 
SUCCEED with your products. Make-Sell 
them. Formulas. Processes. Accurate 
Analyses. Catalog free. P. Thaxly Com- 
pany, Washington, D. C. 
500% PROFIT selling new ‘‘20-in-1"" 
kitchen utensil. Retails 25c. Costs you 
$1.00 a dozen or $7.20 a gross. Sample 10c. 
New Method Co., PSM-75, Bradford, Pa. 
BIG money applying initials on automo- 
biles. Write for particulars and free sam- 
pies American Letter Company, Dept. 47, 
unellen, N. J. 
FREE sample—amazing cleaner; sells 
homes, taverns, everywhere. Big profit 
—fast repeater. Besco, 5009-X, Irving 
Park, Chicago. 
500% PROFIT with new perfected (1938) 
uick-action, no_ flint, Sree gas 
lig ters Retails 25c. Sample ew 
ethod Co., Box PSG-75, Bradford, Pa. 
AFTERNOONS Free! $300 month—home! 
No cany. Expect jeuxpeiee! Folios-B, Sta- 
tion D, Los Angeles. 


oo 


MALORDER books and articles. Exce 
tional. Sell by mail. Use our powerful 
Uterature. Big profits. Particulars free. 
Stamford, 3762-M Broadway, New York 
BUSINESS proposition resilvering mirrors, 
autoparts, reflectors, making chipped 
glass signs. Write, Sprinkle, Plater, 910, 
Marion, Ind. 
MAKE Money giving fine cap free to every 
customer who orders hat. Sensational 
value, Sample outfit free. Tailor, 15 Sixth, 
Dept. F-28, Cincinnati, Ohio. 
300% PROFIT selling gold leaf letters for 
store windows; free samples. Metallic 
Co., 437 North Clark, Chicago. 


HIGH grade window letters 1'2c each. 
Free samples. Metallic Co., 437-: 3 North 
Clark, Chicago. 


“SUSPENDERS."’ Dozen $1.20. Sample lic. 
pepe sel, 309 South 4th, Brooklyn, New 
‘ork. 


insertion. Smallest Ad 10 words. tance must be in this office February 15th. 
(April issue closed January 20th) 

POPULAR SCIENCE MONTHLY — 353 Fourth Avenue — New York, N. Y. 

ADVERTISING AGENTS: Opportunity make money: book | MIDGET Racing book: facts for Tans, 

i containing 107 successful business plans; uilders, drivers; track sizes, regula- 

LEARN advertising quickly at home. Easy | nome-office: send for free introatictory pictures,” specifications, " working 
aoheeh oun ? booklet, Elite Co., 214-A Grand St., gs, $1.00 postpaid. 


.D. 
Kuns, ‘Department 235, Madisonville, 
Giveinmath, Ohio. 
MIDGET plans, parts, kits. Catalog, 10c. 
Lists 100 used motors, midgets, parts; 
20c. Details free. Shipps Midgets, Box 
543-K, Zanesville, Ohio. 
FORD V-8's, 1934-1938; 
device $1.00, Walert tos 
St., Milwaukee, Wis. 


AUTO SUPPLIES & EQUIPMENT 


CONVERT your car to burn Diesel oil. 

Save wpe 710% fuel costs. Cheap instal- 
lation. ‘onderful performance. Proven 
factory method. Different and_ better. 
Costs nothing to investigate. Write for 
free circular No. 3. Berrington Company, 
201-204 Manchester Bldg. ortland, Ore. 


FORD Marine Conversions. Catalog 10c. 
pehman) Engineering Co., Dept. A., New- 
ark, i 


REREFINE crankcase drainings. Request 
particulars. Zelball, Mount Holly, N.J. 


gasoline saving 
3429 N. 10th 


EXCLUSIVE 
Faucet water softener. 

Luxusoft, Sausalito, Calif. 

ENGRAVED name plates, numbers, signs, 
etc,, profits large. Brett Bros,, Elm- 

wood Ave., Winthrop, Mass. 

WORLD'S best seller. Sample 3c. Girard 
Company, Washingtonville, Ohio. 


AIR CONDITIONING 


Yepresentative appointed. 
Revolutionary. 


REFINE used motor oil without cost. Par- 
ticulars. Gerwin, Fairview, Oklahoma. 


AVIATION 
oEr ae Aviation: Airline pilots #885 up 
to $700.00 a month. Mechanics, $200.00; 
Aeronautical Engineers, $400.00. Prepare 


now at this Government Approved School. 
Write for complete information. Lincoln 
Airplane & Flying School, 2101 Aircraft 
Bidg., Lincoln, Nebr. 


AIR-CONDITIONING Outfits; easily built! 
Home, work-shop, stores, offices! Enjoy 
“mountain air,"’ year-around health and 
comfort. Complete instructions. Seven dif- 
ferent blueprints. Send $1.00. Money-ba: 
guarantee. Servatex Company, 850-PSM 
Madison Building, ilwaukee, Wisc. 


ANTIQUES, RELICS 
INDIAN GOODS 


10 COLORED Gemstones, Arrowheads, $.99. 


THOUSANDS Of Pieces Old Glass. General 
line Antiques. Write wants. Glass list 

for stamps. Mrs, Don Hoover, 505 North 

8th St., Quincy, Til. 

MAKE Your Own Indian Arrowheads. I]- 
lustrated booklet ‘‘How To Make Arrow- 

heads” of flint, glass & etc. $1.00. Indian 

Lore Publications, Green River, Wyo. 

100 GOOD ancient arrowheads $3.00; 
Tomahawk head 50c. Flint knife 25c. 

Illustrated catalog 5c. H. Daniel, Hot 

Springs, Ark. 

PERFECT spears. arrows, bird points. 
C. I. Mitchell, Temple, Texas. 

100 GOOD, or 60 fine, arrowheads, $3.00. 
List free. George Holder, Glenwood, Ark. 


AUTHORS’ SERVICE 


SHORT Stories marketed, revised, type- 
e written. Hursh, Box S-1013, Harrisburg, 
enna. 


AUTOMOBILES 


perth td Outstanding Summer starting 
in winter pays. Practical plans, tech- 
nique, expert, instructions on good starting 
without “gadgets.” Comments on “Gadg- 
ets.’’ Blue prints, working drawings of the 
latest device “‘Starting Ignition.” How it 
is built, avoids timer troubles and gets 
34 inch blue white starting sparks. In- 
formation cost Yours for $1.00. If 
you doubt, mail a’ card only. Weston Lab- 
oratory. Elginburgh, Ontario, Canada. 


tographed_ picture sent_ fr 
Dept. D., P.O. Box 1244, Lincoin Nebras 


AIRPLANE mechanic's home-study course 

$1.25. Engine mechanic's $1.25, Both 
courses $2.00. Prepares for license exam. 
Meyer Engineering, Box 8D, Hempstead, 


nour Sizplanes, boats, radios, supplies. 
Catalog 3c. Imperial, 416-J McDonald, 
Brooklyn, N. y! 


AVIATION Apprentices: Airminded Young 
Men interested in training for entering 
Aviation as Apprentices see ad on page 51. 


HOW to learn flying without money, Fold- 
a dime. Corrigan, Box 391B, Hemp- 
stead, 5 


PROPELLERS for sleds, airplanes, Coun- 
tershafts, hubs. Catalog 5c. Banks Pro- 
pellers, Love Field, Dallas, Texas. 


PROPELLERS for airplanes, sleds. Icesled 
blueprints, supplies. Catalog di dime, Lor- 
enzen Propeller Co., Niles 


BATTERIES, GENERATORS, ETC. 


EDISON storage batteries for lighting and 
ies er. Non-acid. Odorless. Fifteen year 
I Five year unconditional guarantees. 
Reasonably priced. Tremendous savings in 
batte: and light plant combinations. 
Free illustrated litera’ ue} See-Jay Co., 87 
Sterling Ave., Yonkers, N. ¥. 


ELECTRICAL Arc heated Kit! 
Make powerful searchlight; melt glass, 
copper, iron; generate suntan rays, dozen 
others. Complete with power reducer, gog- 
gles, carbons, instructions. 110-volt. Post- 
aid $1.99. Electrical Salvag 
24-SIC, Lincoln, Nebr. 


EDISON lifetime storage batteries for light 
wer. Eliminate acid battery dis- 
‘kinds rebuilt 
motors, and miscella- 
neous ar bargain prices. Free in- 
teresting literature. W. Hawley Smith 
Company, Croton Falls, N. Y. 


PLATING generators and motor generator 

sets. Write for information. Hobart’s 
new line electro plating equipment. Pay- 
ments low as $12.40 monthly. Quality ma. 
chines, quick delivery guaranteed. Hobart 
Bros., Box P-391, Troy, Ohio. 


BLUEPRINTS & PLANS 


FIPTY cents brings you a book containing 

complete instructions, diagrams an 
specifications for building fireplaces at 
less than half cost. Fireside Company, 
Albany, Ore 


eneratin: ants, 
heous. article 


BOATS, OUTBOARD MOTORS, ETC. 


BUILD your favorite boat by the Welch 
System. It’s inexpensive; interesting and 
profitable. Everything for building, equip- 
ping or repairing boats. Use Welch Ready 
Cut Parts. Send 10¢ for catalog showing 
boats of many types; boat hardware: pro- 
pellers; marine paints; sails; boat finish- 
ing materials and Weich White Cap Ma- 
rine motors. Welch Boat Co., Station K-9, 
Milwaukee, Wis. 
COMPLETE your own boat with our pre- 
fabricated frames and materials. They're 
different. Save 2/3s and costly mistakes. 
Send requirements for quotations. Ilus- 
trated catalog 100 boats, 10c. Bay City 
Boa’ Mich., 1552 Adams St. 


ING COURSES 


WRESTLING pays big money when learned 
the “Strangler-Lewis” way; former 
world’s champion wrestler, 8 great illus- 
trated volumes; now only $6.95; free de- 
-_O. Olson, Grandy, Minn. 
Eeracioe equipment, courses. Special 
offers! Free booklet. Good Barbell Co., 
Dept. 6, 947 Eim, Reading. Pa. 


BOOKS, POSTCARDS, NOVELTIES 


SPARE-TIME subscription representatives 

for all magazines. Instructions, complete 
starting supplies; reel Piness, 583 Mon- 
roe, Brooklyn, N.Y. 


IF you have some spare room, a basement | 


or garage, where you can do light work, 
we can offer you a profitable proposition 
for 1939 casting 5c and 10c Novelties, Ash- 
trays, Toy Autos, etc., for firm of many 
years standing. No experience necessary 
as we furnish full instructions with 
moulds. A rare opportunity to devote your 
spare or full time to profitable work. For 
details write: Metal Cast Products Co., 

Dept. E., 1696 Boston Road, New York City: 


COLOR Concrete with chemicals. Benches, 
Wishing-wells. Spin concrete ttery. 
stucco Tock. Miniature castles, mills. Cold 
glaze, marbling. Sample Oe. “Hollywood 
CementCraft, 8530 onderland, Holly- 

wood, Calif. 


FREE Big 32-page book explaining com- 

position novelty manufacture! Tells you 
how to make extra money in your spare 
time! Supply limited! Write today! Stew- 
art’s Studio, Dept. PS-3, 2927 Wilcox, Chi- 
cago. 


MAKE Artificial marble, glazed tiles, un- 

canny. Tabletops, plaques, floors, hones, 
novelties. Hard, fireproof, inexpensive, ce- 
ment secrets, Brilliant tile and liquid rub- 
ber samples 3c. John J. Payn, 949 Grande 
Vista Avenue, Los Angeles, Calif. 


LEARN arc welding—A growing industry 
with great opportunities. Consult your 
local school, or if there is none available 
write The ‘Lincoln School of Welding, 
Dept. B, Box 5758, Cleveland, Ohio. 


FREE catalog scientific, mechanical and 
technical books. Readers Service, 800-16 

North Clark, Chicago. 

EXCLUSIVE photographs. Samples. Com- 
Piste ist, 25c. Albert McGoldrick, Mans- 
le ‘ass 


BUILD IT YOURSELF 


BUILD power Scooters, Midget Cars. We 

supply tires, wheels, motors. Lowest 
prices. Send 10c for plans, etc. Bild-Ur- 
Own Devices, 5240 Lake, Chicago. 


FITTINGS make oil drum wood stove. 
‘age, Basement, Brooderhouse, Camp. 
wiki ‘Independence, Mo. 


BUSINESS OPPORTUNITIES 


PLASTEX Industries offer industrious men 

an opportunity to start a business of 
their own, manufacturing art goods, nov- 
elties and utility products in Plastex and 
marble imitation. !2c material makes reg- 
ular 10c store sellers. Rubber moulds fur- 
nished for speed production. Small invest- 
ment, brings big returns. Nationwide de- 
mand in these low priced goods. Ambitious 
men have chance for real prosperity. Plas- 
tex Industries, Dept. S., 1085 Washington 
Ave., New York, N. 


MAKE Money electroplating! Marvelous 
patented invention plates with electric 
brush, easy as painting. Does same beau- 
tiful, permanent electroplating; gold, sil- 
ver, nickel, cadmium, etc., as big tank 
outfits. No’ liquids, lightweight, portable. 
Anyone can use from battery “or house- 
hold current. Only $6.85 complete. Write 
for details and sample of work done. War- 
ner Electric Co., 360 N. Michigan, Dept. 

B-20, Chicago. 

NATIONAL Baking Institute announces a 
new home study course covering all 
hases of commercial baking. Good field 
‘or ambitious men. Nearly a depression 

proof business. Common school education 

sufficient. Send for free booklet, ‘‘Oppor- 
tunities in the Baking Industry” and re- 
quirements. National Baking Institute, 

3801 Michigan Ave., Dept. 1743, Chicago, 


HERE'S a real opportunity. If you want a 

business of your own that is substantial 
money maker right now and has unlimited 
future, and if you have $500 cash to 
operate a business in an industry which 
Roger Babson predicts will, in ten years, 
be larger than automobile industry is to- 
day, write Department 21, Box 187, Lafay- 
ette, Indiana, for complete details. 


WANT a raise? Laid off? Read “‘Human 

Efficiency.’’ Efficient workers hold jobs. 
Write for circular or send $1.00, Miniature 
edition, 25c. No stamps. Shertzer, 970 
Weber, Pomona, Calif. 


M.M. earned $267, three weeks, raising 

mushrooms in cellar! Exceptional, but 
your cellar, shed perhaps suitable. We buy 
crops. Book free. United, 3848 Lincoln 
Aves “Dept. 238, Chicago. 


IMPORTING! Wholesale supply directory 
of foreign manufacturers and exporters. 

Over five million items. 10c postpaid. Bison 

Service, D-PS. Buffalo, Minn. 

107 WAYS to make money, in home or 
office, business of your own. Full partic- 

usr free. Elite Co., 214-A Grand St., New 
ork. 


COUNTRY Drives or movies afternoons! 
Work mornings home. No canvassing! 
Folios, Station D, Los Angeles. 


SUGGESTIONS: How and What to sell by 
mail. 3c brings details. Popse-Director, 
Edinburg. Texas. 


BE Rich. Bottle vanilla flavor. 900° prof- 
it. Free Labels. Tharp, 914 Lexington, 
Cumberland, Md. 


BUSINESS SERVICE 


PROFITABLE magazines for Classified ad- 
vertisers! 24-page brochure, ‘‘Publication 

Directory of Classified Advertising Mar- 

kets’ lists 850 publications (with a 

dresses) according to industries, trades, 

services. $1.00 postpaid. Cortlandt Adv., 15 
ark Row, New York Cit: 


CAMERAS, PHOTO SUPPLIES ~ 


BASS: at the Camera Cross Roads of the 
world has just issued a new and sensa- 
tional Bargaingram No. 235 listing out- 
standing values in cameras and accesso- 
vies, Here are a few pica items: Bass’ 
own DeFranne Sport, [6 or 8 shots on 120 
roll film with F:3.8 lens, Prontor II shut- 
ter, velvet lined’ case, $29.75; Dollina II, 
ge-finder coupled Radionar F:2.9 len: 
Compur Rapid shutter. $49.75; Super Press 
Bee Bee 64x9 cm. film pack and plate with 
P!2.9 lens, $5915; and dozens of Other su- 
perb values. Order from above or get Bass’ 
ree Bargaingram. Write Dept. SP, 
Gamera Go., 119 W- Madison St. Chicago, il, 


CAMERAS and supplies. Free illustrated 
catalog listing cameras, fi Photographic 
~still and movie cameras, films, lenses, at 
tremendous savings. Hundreds of bargains, 
new and used, All guaranteed. We take 
your old camera or equipment in trade. 
Write now for your free copy of our new- 
est money-saving bargain book; just out! 
zmitee edition, Hur: Central Camera 
. (PhotographicHea quarierssingel Ove 9 
Be South Wabash, Dept. 3-S, Chicago. 


MAKE money in photography, Learn quick- 

ly at home. Spare or full time. Previous 
experience unnecessary. Common | school 
education sufficient. Interesting booklet 
and requirements free. American School of 
Photography, 3601 Michigan Ave., Dept. 
1741, Chicago. 


CASH in on big demand for Mexican nov- 
elties! Large profits! Particulars free. 
Samples 10c, stamps. Marquez-IBE, Apar- 
tado 1176. Mexico City. 
CARPENTERS, Home Service Repairmen— 
Install overhead garage door hardware. 
Pays well. Free Circular. Wilkie, Inde- 
pendence, Missouri. 
6 MAIL Order magazines including all 
you should know about the mail order 
business. Armand Cartier, 31 Cumberland 
St... Woonsocket, R.I. 
BYCOEED with your products. Make-Sell 
them. Formulas. rocesses. Accurate 
‘Analvea: Catalog free. P, Thaxly Com- 
pany, Washington. D. C. 
SIGNS and showcards easily painted with 
letter patterns. Samples with instruc- 
tion booklet mailed 10c. John F. Rahn, 
G1330 Central. Chicago. ___ 
SELL by mail! Books, novelties! Bargains! 
Big profits. Particulars free. C. Elfco, 
438, North Wells, Chicago. 
WHERE to buy at lowest wholesale prices. 
Information free. Yorena, Box M-312, 
Bayonne, N. J. 
LIKE to draw? Earn steady income tracing 
and duplicating cartoons for advertisers. 
Adservice, Argyle, Wis. 
FOR an extremely profitable lifetime busi- 
ness, operate a Collection-Credit Agency. 
Pree folder. Cole Associates, Syracuse, N.Y. 
RECEIVE stacks of mail: Your name list- 
ed in 10,000 directories 25c. Liberty 
Sales Service-B, Sheboygan, Wis. 
MONEYMAKING, Mail, Local, opportuni- 
ties. Mail sales news. 3 months, 25c. 
Katz, 4254 N. Kimball, Chicago. 


Drawer 14, East Orange, 

ARTIFICIAL marble sanitary flooring, in- 
struction covering wood or cement floor- 

ing 4% inch thick, fireproof all colors, low 

cost, Ornamental casting, concrete, plaster, 

Rezo mas, garden furniture, statuary, 
exible molds, particulars free. C. Mahler, 
Elmont, N.Y: 

“SCHEMER,"’ Alliance, Ohio, (41st year) 
prints schemes, tips, ideas, opportuni- 

ties, formulas; winners; $10,000 to $25, 000 

reported. Year, $1.00. Why be poor? ‘Six 

months only 30c. 


AN income for life. Write, Business Build- 
ers, American Bank Building, Portland, 

Oregon. 

FASCINATING business or hobby, learn 
electric arc welding at home. Free par- 

ticulars. Roy Ankerman, Wapakoneta, Ohio. 

MAKE your own rubber molds. Sample 
and details free. June, 101A Beech, 

Holyoke, Mass. 


WHERE to buy exceptional articles at low- 
est wholesale. Information free. Stam- 
ford, 3762-N Broadway, New York. 


BUY, 2c Ib.; sell, 50c to $4.00 Ib. Details 
25¢ postpaid. Money-back guarantee. 
McArthur, Drawer 339-6, Butte, Montana. 


LUMINOUS Paint. Make switches, clock- 
dials, etc., in your darkroom. Luminous 
will not harin film, Send $.35 for vial of 10 
cubic centimeters. Lumnite Products, 1999 
Calvert. Detroit, Mich. 
FRESH 35mm_film for Candid Cameras 
Super-X or Superior 25 ft. postpaid $1.00 
Infra-red $1.25. Kearney, 1454N Gar 
Hollywood. 
EASTMAN Super-X, Agfa Supreme, Du- 
Pont Superior 35mm film, 25’ roll, ‘$1, 00, 
postpaid. Economy Photo, Greensburg, P: 
20% TO 40% discount on Aims, paper. still 
(oF movie cameras. Write: Paramount 
, 327-PS. East 92nd St., New York. 
MARE Powerful telephoto camera. Trifling 
cost. Jamer, 94E. Manorville, N. 


CARNIVAL OUTFITS 


CARNIVAL Games make you money. Out- 
fits supplied. Illustrated literature 10c. 
‘‘Moore-Made,"’ LaPeer, Mich. 


CARTOONING, SIGN PAINTING, 
DRAWING AIDS 


r, 


MORGUE: Artists’ Ready Reference. Com- 
pact collection helpful drawing aids. 

money-making tips. Extremely valuable t 

students, beginners, professionals. Re 

series over 200 drawings, hands, 

Send 50c coin. Metro Studios, Box a 

South Bend, Ind. 

LIKE to draw? Earn steady income trac- 
ing and duplicating reste? for adver- 

tisers. Adservice, Argyle, Wisc. 


COMPREHENSIVE portfolio teaches fasci- 
i 1.00, Brownie, 5430 


25c ART BMezazine free while samples last. 
Send 9c _ postage. Publisher, 320 Doty, 


Madison. Wis. 


CHALK TALK STUNTS 


LAUGH producing program. $1.00. Illus- 
trated catalog 10c. Cartoonist ‘Balda, 
Oshkosh, Wisc. 


CHARTERS 


DELAWARE charters; complete service 
$35.00. Submitted forms. Chas. G. Guyer, 
Inc., Wilmington, Del. 


CHEMICALS & APPARATUS 


HANDBOOK for chemical experimenters, 

hundreds of experiments, illustrated, 50c. 
Experiment booklet 15c. ‘Chemical cata- 
logue 10c.ReadingScientificCo., Reading, Pa, 


FREE samples. Send dime postage. Robert 
Stine, Louther, Carlisle, Penna. 


CHEMICALS in 5c quantities. Catalog 5c. 
Fleischer’s Laboratories, Everett, Mass. 


—— 


Strange Prints in La 
Hint Indian Myster 


MYSTERIOUS prints of two bare hands and t 
casined feet, sharply etched into lava rock 
Columbia National Forest in the State of W 
ton, are puzzling students of Indian lore. Local 
says that they are the prints of an ancient 4 
who jumped from a mountain peak and landed 
spot when molten lava was oozing from the 
Indian experts, however, believe that they may 
been connected with some tribal religious rite. 


By bending sharply, a 
man can place hands 
and feet in the mys- 
terious lava prints 


In this photograph, 
the impressions are 
chalked to make them 
visible to the camera 


es 


Device Stops Garage Dod 
If Anything‘s in the Wa 


IF A new type of electrically operat 
garage door touches a person or aut’ 
mobile as it closes downward, an ingenious 
safety mechanism automatically stops it 
descent to prevent accidental injury 0 
damage. A compressible, air-filled tuy 
lining the bottom edge of the door is cq 
nected to a special electric switch. Whi 
the door edge touches an object, the air| 
the tube is compressed, opening the swift 
SARETVIGonE to halt the downward movement of 
REVERSES ACTION = door. If desired, the device can be wi 
OF DOOR WHEN IT to reverse the movement of the door. 


ENCOUNTERS OBSTACLE 
Job for Old Battleship 


OBSOLETE warships may fight again as 
floating antiaircraft batteries, according 
to a plan proposed in England. Bristling 
with guns for use against hostile planes, | 
the old vessels would be anchored nerma- 
nently in important harbors, river mouths, 
and other strategic points. In shoal water, 
There's no danger of getting caught by this garage door ‘piling could be used to steady the hulls. 
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“PEDRO” 


E HASN’T any mouth, lungs, or 
| larynx—but he talks a blue 

streak. His name is Pedro the 
Voder, and you may see him in action 
at the New York and San Francisco 
world’s fairs. His creation from vacuum 
tubes and electrical circuits, by Bell 
Telephone Laboratories engineers, 
crowns centuries of effort to duplicate 
the human voice. 

To manufacture Pedro's conversation, 
his operator employs a keyboard like 
that of an old-fashioned parlor 
organ. Thirteen black and white 
keys, fingered one or more at a 
time, produce all the vowels and 
consonants of speech. Another 
key regulates the loudness of 
the synthetic voice, which comes 
from a loudspeaker. A foot ped- 
al varies the inflection mean- 
while, so that the same sentence 
may state a fact or ask a ques- 
tion. 

About a year’s practice en- 
ables an operator to make Pe- 
dro talk glibly. He whispers or 


How Vacuum Tubes and 
Filters Produce Speech 


WAVE PATTERN OF VOWEL SOUND"OO" 


MAIN LOOPS CORRESPOND —|RREGULARITIES REPRESENT 
TO THE FUNDAMENTAL HIGHER FREQUENCIES OR 

FREQUENCY OR OVERTONES" ADDED TO PRO- 
“PITCH” OF TUBE DUCE DIFFERENT VOWELS, 


oice-Operation Demonstrator Crowns 
Centuries of Effort by Scientists To 


Duplicate Human Speech Artificially 


= 


By ALDEN P. ARMAGNAC WAVE PATTERN OF VOWEL SOUND"EE™ 


72 POPULAR SCIENCE 


NEW Hydrion pH outfit; 14 color changes, 
14 Buffer solutions; checks entire range 


within 0.5 nit; $9.50. Leafiet P 3 on 
request. R.P.C. Co., 116 Liberty St., New 
York City. 


FREE chemistry catalog. Supplies at 5c. 

Equip complete laboratory. Send 3c for 
pos tage. Kemkit Scientific Corporation, 
97B Bridge Street, Brooklyn, N. 


CURIOS 
IVORY tusk-ends, 60c, inlay pieces $1.00 
1b, Raljan, Fairport,’ N. 
TEE aTVES 
DETECTIVES. Secret Investigations. Short 


Easy Method. Home. Travel. Particulars 
Free. Write International Detective Train- 


ing, 577-P Orpheum Bldg., Jersey City, N.J. | 


BE a secret operator. Write for free De- 
tective report. Metropolitan Detective 


System, 4129a Westminster, St. Louis, Mo. | 


DOGS, BIRDS, PETS 


° 


FARMS, OTHER REAL ESTATE 
GOOD Farms available. Washington, Min- 

nesota, Idaho, western Montana, Oregon. 
Dependable crops, favorable climate. Write 
for impartial advice, literature and lists of 
typical bargains. Specify state. J. W. Haw, 
120 Northern Pacific Ry., St. Paul, Minn 
40 ACRES, near White River, unimprove: 

poultry iand, $175; $5 down, $5 monthly. 
Free list and ‘literature. Hubbard, 269 
Grossman Bldg., Kansas City, Kan. 


FENCING 
FENCING equipment. Foils, swords, masks, 
etc. Low prices. Free catalog. Industrial 
Products. Dept. PS13, 48 West 48th St.,N.Y. 
FIELDGLASSES, TELESCOPES & 
MICROSCOPES 
MICROSCOPES, Slide making supplies, re- 
agents and stains. Send for free circular 


M38, Biological Supply Company, 1176 Mt. 
Hope Avenue, Rochester, N.Y. 


OLD English sheepdogs. Unusual! Unique! 
Devoted! AKC Typical Custer Kennels, 
New _Rumley, Ohio. 


TELESCOPES, Microscopes, Binoculars; 
1939 bargain catalog free. Brownscope 
Company, 5 West 27th Street, N. Y. 


REGISTERED Great Danes. Reasonable, 
dependable. Near-human intelligence. 
Kalmar Kennels, Stone Mountain, Ga. 


TELESCOPES. New, sed | ae 00 pe ale. 
amateur kits, books, rica’ 
Telescope Laboratories, Hollywood. ‘Calif. 


REAL Saint Bernard puppies at low cost! 
Royal Kennels, No. 80, Chazy, N.Y. 


THIRTY Varieties fancy pigeons and 
pheasants. Leo Roscoe, Pipestone, Minn. 

STANDARD Rabbit Journal, Milton, P: 

ear_50c. Sample Dime. Supplies 


EDUCATIONAL & INSTRUCTION 


CORRESPONDENCE courses and educa- 
tional books, sli he used. Sold. Rented. 
Exchanged. All sul Satisfaction guar- 
anteed. Cash paid fee used courses. Com- 
lete details and bargain catalog free. 
nd name. Nelson Company, 3340 Man- 
hattan Bldg., Chicago. 


CIVIL Service arithmetic, 662 special prob- 
lems, solutions, $2.00; 667 mental test 
questions, $2.00; Customs, meat inspector, 
storekeeper-gauger, postal, many others, 
$1.00 each. Valuable information free. Per- 
gande Publications, Milwaukee, Wis. 


FREE instructions. Make powerful tele- 
scope. Jamer, 94R, Manorville. N. Y. 


FOR THE HOME 


ENGRAVED metal name plates, signs, rust 
proof. No polishing. Read in semi dark- 
ness. Particulars, Lock, 1476, Washington, 


FOR INVENTORS 


PATENT your idea. Write immediately for 

two free books, ‘‘Patent Protection” and 
“When and How to Sell an Invention.’’ 
Fully explain many interesting points to 


inventors and illustrate important me- 
chanical principles. With also 
send “Evidence of Invention” form. 


Prompt service, reasonable fees, 
nine years’ experience. Avoid risk of delay, 
Address: Victor J. mrans & Co., Registered 
Patent Attorneys, 109-C Victor Building, 
Washington, D. C. 


MEN Wanted. Auto-Diesel Mechanics. We 

Pay your railroad fare to Nashville. Let 
us train you to be an expert mechanic and 
help you get a good job. The cost to you is 
small, For free booklet write Nashville Auto- 
Diesei School, Dept, 269, Nashville, Tenn, 


REWIND Motors. Our new booklet covers 

winding, repairing. testing. and connect- 
ing all types of Alternating Current Mo- 
tors, Satisfaction guaranteed or money re- 
funded, Sent prepaid $1.00. Educational 
Advancement Co., Dept. A., Lakewood. N.Y. 


USED Correspondence Courses and educa- 
tional books sold or rented. Inexpensive. 
Money-back guarantee. Write for free cat- 
alog listing 4000 bargains. (Courses 
bought). Lee Mountain, Pisgah, Ala. 
PROFESSIONAL Slide Rule, Brepaid. 25c. 
Gold Shield Products, 350-8 Greenwich 
St., New York 
INVENTIVE minded can become independ- 
oagt: Explanation free! H. Higbee, Cantil, 
a 


ELECTRICAL SUPPLIES & EQUIP. 


ULTRA Violet-Infra red. Dual Ray Health 
Lamp. Two separate units in one. Pro- 
motes Sun-Tan-Vitamin ‘‘D."’ Automatic 
control, AC-DC current, $3.90 postpaid. 
Details. Beyer Mfg. Co., 4515-Q Cottage 
Grove, Chicago. 
ELECTRO-SCRIBE: Electric Pencil writes 
—engraves all metals. $1.00 postpaid. 
Details, Beyer Mfg. Co., 4515-Z Cottage 
Grove, Chicago. 
MAGNET New Alloy lifts 50 times own 
weight $1.00. Advance-861-PS3, Minne- 
apolis, Minn. 
ELECTRIC pen, engraves all metals, dol- 
lar. Hudson Bros., East Syracuse, N. Y. 
ENGINES, MOTORS, ETC. 
AIR a Compressors, new, 134x134, $6.00, 2x2, 
.00., Guaranteed. ‘Send 
aheek or money order. National, 560 Wash- 
ington, Chicago, Ill. 
BARGAIN 15H.P. motors. 60 cycle, 1 phase, 
110 volt, 3600 r.p.m. like new, guaran 
teed. $8.25. Send’ check to Erie Electric 
Motor Co., 120 Church St., Buffalo, N.Y. 
ELECTRIC outboard from old automobile 
generator operates with car battery. 
Smooth; quiet. Plans 10c. LeJay Mfg., 523 
LeJay Bldg., Minneapolis, Minn. 
MOTOR rewinding lessons, "illustrated. 
Send stamp for particulars. Motor Data, 
Box 7631, Kansas City, Mo. 
REFINE used motor_oll without cost. Par- 
ticular: twin, Fairview, Oklahoma. 


INVENTORS. Time counts in applying for 
patents. Don't risk delay in protecting 
your ideas. Send sketch or model f 
Structions or write for Free boo! 
Guiae for the Inventor’ and 


| now. 


THAXLY formulas for perfect products. 
Accurate analysis assured. Resultful re- 
search. Catalog free. P. Thaxly Co., Wash- 

ington, D. C. 

ANALYSIS, Research. Newest guaranteed 
formulas. Biggest catalog free. Special 
rices, leads. Gibson Laboratory, Chemists, 

142 Sunnyside, Chicago. 


GA 


PLAYS, operettas, musical comedies, com- 
plete minstrel first-parts with song pro- 
grams, blackface skits, vaudeville acts, 


monologs, dialogs, recitations, juvenile 
plays and songs, ‘musical readings, en- 
tertainments, make-up goods. Catalog 


ip 
free. T. S. Denison & Co., 203 N. Wabash, 
Dept. 26, Chicago. 


LOOK! New 1939 Catalog professional 
stage magic only 10c. Big new catalog 

500 pocket-parlor tricks 10c. Each differ- 

ent, Get both. Lyle Douglas, Station A-10, 

Dallas, Texas. 

PASTIME for the whole family, 1000 prob- 
lems. Interesting and educational. 25 

cents. No stamps. Watchman’s Puzzle, 105 

Brookview Ave., Troy, N. ¥. 

DICE Game Secrets. Sensational booklet 
explaining Percentages, etc. 50c. Denby 

Toole, 610 St. Joseph, Evansville, Ind. 


iLP_ WANTED 


M.M. earned $267, three weeks, raising 
mushrooms in cellar! Exceptional, but 
your cellar. shed perhaps suitable. We 
uy crops. Book free. United, 3848 Lincoln 
Ave., Dept. 239, Chicago. 
FREE list of 2556 occupations. Don’t be a 
square peg in a round hole. Write today. 
No obligations. Vocational Guidance Bu- 
reau, 201 Park Ave., Dept.2A, Baltimore, Md, 
SOBER-U-UP will make you plenty money. 
No competition. Send for proposition 
Price Co., Chemists, Box 2, San 
Benito, Texas. 


HIGHGRADE SALESMEN 
THIS ad directed to salesman with sales 


ability, Application solicited for roof 
coating, paint, oil and grease proposition 
sold on long trial credit terms; no down 


payment. 


Earnings up to $400 to $800 per 
month. 


(Sworn statement.) Earnings ad- 


| vanced. No experience in our line needed, 
| but intelligence and ambition Are needed. 


Invention" form. No charge on how to pro- | 


ceed. Prompt, careful, efficient service. 

Clarence) A. O'Brien and Hyman Berman, 
Registered Patent Attorneys, 697-T Adams 
ig., Washington, D. C. 


INVENTOR'S Universal Educator; con- 

tains 900 mechanical movements; 50 per- 
petual motions; instruction on procuring 
and selling patents and selecting an attor- 
ney, etc. Suggests new ideas. Price $1 post- 
Ray in U.S.A. Address Albert E. Dietrich, 
81-A Colorado Bldg.. Washington, D. C: 
INVENTION Sales bulletin showing how 

we sell inventions covering over 500 with 
valuable information for inventors and 
manufacturers. 25c by mail. Address Pat- 
entee System, 9441 B-Pleasant Ave., Chi- 
cago. 


INVENTORS: Sell your unpatented inven- 
tion with positive safeguards under 
patent laws. New low-cost procedure. Com- 
plete details free. American Patents Corp., 
Dept. 30-E. Washington, D. C. 
WE locate buyers meritorious patented, 
unpatented inventions. If would accept 
reasonable cash or royalty, write, Inven- 
tion Reporter, 3A-11236 So. Fairfield, Chi- 
cago. Booklet free. 
INVENTORS: State lowest price for your 
invention, and send details at once to 
Adam Fisher Company, 183 Enright, St. 
Louis, Mo. 
HAVE you a sound, practical invention for 
sale, patented or unpatented? If so, 
write Chartered Institute of American In- 
ventors, Dept. 3-A. Washington, D. C. 
IF you have a practical invention for sale, 
water National Service Bureau, Dept. 


is. 
CASH for unpatented, ideas. Stamp appreci- 
ated. Mr. 9441-B Pleasant, Chicag: 


FORMULAS, PLANS, ETC. 


GROW at home fruits, flowers, vegetables 
without soil. New revolutionary method 
produces faster, less work. Season's supply 
chemicals, directions, formula, bibliogra- 
phy, all $1.00 postpaid. Chemi-Culture, 
4701-PS Sheridan, Chicago. 
FORMULAS—Latest Money Makers. Lit- 
chicagoe Pree. E-Belfort, 4042 N. Keeler, 
nicago 


ANALYSIS, new formulas, lite 


Research-Development 
South Tonia, Gry 


Otherwise please do not waste your time 
or ours, A.B. Canning, Sales Director, 
Dept. PS, Paint Products Division, Pan- 
ther Oil & Grease Mfg. Co., Fort Worth, 
Texas. 
DISTRICT Managers, field representa- 
tives, age 30 to 60, for a well established 
company to investigate and interview deal- 
ers for a new automatic system all cars 
need; method makes sensational and truly 
convincing demonstration; a proved dealer 
merchandising plan, which is covered by 
insurance; large earnings now and on re- 
e: exclusive territory pro- 
tection. Craver- lay Corporation, Dept. 1D, 
Kansas City, Mo. 


LEADING Advertising book match manu- 
facturer offers permanent sales connec- 
tion. Cash commissions advanced daily. 
Experience unnecessary. Low prices! Top 
quality assures repeats. Free kit; free zip- 
r case offer. Write Match Corp, of Amer- 
ica, Dept. N-3, 3435-48th Place, Chicago. 


MAKE more money with Red Comet Auto- 
matic Fire Extinguishers. Low 

Proved seven years. Splendid sales outnt 

free. Some good territory open. Exclusive. 

Write quick. 744 Red Comet Building, Lit- 

tleton, Colo. 

100’, PROFIT! Selling direct guarantees 

boratory freshness (dated). Cash in 

on demand for vitamin concentrate cod 

liver oil tablets. Highest vitamin content. 

Box 4510, Philadelphia, Penna. 

BLADES. Finest quality. oe Foes 
postpaid. Ace Blades, Buffalo, N. 


HOME CRAFTSMEN 


SQUAREKNOTTERS! Make belts, hand 
bags, etc. Quality cord samples with cata 
log, free. Beginners book, catalog and sam- 
ples, 10c. Special! Regular $1 book with 
50c beginners outfit, all for $1. P. C. Her- 
xe 0 pepe. P-15, 121 Sands at, Brook- 


NEW! Make colorful Mexican pictures 
from wood. 20 patterns and soatencdory 
25c; 20 cowboy silhouette natterne 25e; 1 
lawn ornament patterns 15c; plans for 
building scrollsaw 25c. All the above 75¢ 
ain), Bextean Arts, Crafts, Box 332, 
e Pa 
NEW manual for tool users free. 
how to use and care for 
to sharpen your saws.W: 
& Sons. Inc wel 


Henze 


MANUFACTURE Novelties. Turn work- 
shop into factory. Spare time into cash. 
Small investment. Exceptional _ profits. 
Catalog listing supplies, machinery, proj- 
ects, books, construction sets, valuable in- 
formation, '10c. Postpaid. Woodcraft Serv- 
ice, Plainview, Minn. 
DESIGN your own furniture. Our com- 
plete course shows you how. Only $8.50. 
Invaluable to home craftsmen. Write for 
descriptive folder, Klok Institute, 430 Lyon, 
Grand Rapids, Mich. 


WANTED: Hear from ties interested 
gold or silver ores, buried or hidden 

treasures. Bergman's Instrument, $5.00. 

Particulars free. Henry Bergman, Box 

70-B, Springfield, Mo. 

SUGAR Diabetics. Send for free booklet. 
Otto Cisky, Dept. 5, Leesburg. Fla. 


MODELS & MODEL SUPPLIES 


CATALOGUE of over 40 engines—castings 
Supplies, 25c. Refunded. Howardco, 
P-2417 North Ashland, Chicago. 


MAHOGANY, Pine, Hardwood; Save up to 
60%. Metima Lumber Co., Box 83, Hill- 
side, N. J. 


MODEL airplane and boat accessories. 
wr Catalog Se. Selley, 1375 Gates, Brooklyn, 


KNOCKDOWN furniture, lumber, ply- 
wood, veneers. Illustrated catalog 10c. 
Giles-Kendall Co., Decatur, Alabama. 


MODEL Airplanes 24” Span, 3_kits $1.00. 
wiitt 5c. Northern Aircraft, Manitowoc, 
is. 


SAVE money on band saw and scroll saw 
blades. Master Saw & Machine, 200 Lum- 
ber Exchange, Minneapolis, Minn. 


INVENTIONS WANTED 


LARGE Manufacturer producing wood or 

‘steel specialties desires new items to 
manufacture. Patentable items preferred. 
Must have application and quantity de- 
mand. Will finance fully. Give full details, 
blueprints. P.O. Box 637, Indianapolis, Ind. 


RAILWAY models. Catalog handbook 25c. 
Walthers, 259 E. Erie, Milwaukee. 


MONEY MAKING OPPORTUNITIES 


YOU_can increase your income, quickly 

and easily at home. We supply you with 
work and furnish all materials. Free book- 
let explains how we bring you well-paying 
employment in your own home. Write to- 


| day. Wentworth Pictorial Co., Dept. 229, 


Hamilton, Ont. 


PRACTICAL inventions wanted. Full pro- 


* bulletin. R. & S. Engineering Co., 


Servic 
New York, N. Y., 


17 East 42nd Street, 

Dept. S-3. 

SMALL inventions wanted by manufactur- 
ers. I'll help you sell your invention. 

Write for free circular. S. Hull, 7829-M 

Euclid Ave., Cleveland, Ohio. 


INVENTIONS. Patented, _ unpatented, 
bought outright, royalty. Write, Arella- 
ower Co., Box 1827-S, Chicago. 


MACHI YY, TOOLS & SUPPLIES 


BARGAINS, demonstrators, electric arc 
welders, guaranteed, 30 days trial and 

terms, Write Hobart Welder Exchange, 

Box P-392, Troy, Ohio. 

PLASTICS, brass, aluminum, monel, stain- 
less steel, gears, etc. Catalog 10c. Hobby 

Supply House, Box 2014, Pittsburgh, Penna. 

ee 


MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 


EXCITING Fun! Side-splitting laughs! 
‘Thrills and chills! Rush 25¢ (coin) for 
giant surprise catalog! Jokes! Tricks! Puz- 
zles! Magic! Novelties! Free mystery in- 
cluded! Lawson Vick Co., Dept. i5, Queens 
Village, N.Y. 
LOOK! New 1939 Catalog professional 
stage magic only 10c. Big new catalog 
500 pocket-parlor tricks 10c. Each different. 
Get both. Lyle Douglas, Station A-1, Dal- 
las, Texas. 
SPECIAL! $1.00 assortment magical equip- 
ment, tricks, puzzles, with 200 page cat- 
alog, 25¢ postpaid. Oaks Magical, Oshkosh, 
Wis. 


LARGE Magic catalog 25c. Over 600 tric! 
Established 1910. Chicago Magic C 
A-2300 North M: Chicago. 


E Lyle Doug: talogs are bigger 
than ever. Lyle Douglas, Station 
._ Texa 


is’ Fraternity 
imple 10c. Interna- 


tional Magici: Morris, I 
LARGE Professional magic catalog, 25c. 
Holden, P-220 W. 42nd St., N.Y: 
MAGICAL coin and large magic catalog 
in. Gem, D-26, Woll Mass. 


Tricks, 


Stamp 
Thsen Pi 


ACTURING 
INVENTIONS manufactured in any quan- 
tities. Tools, dies, metal stampings; 


working models built; industrial designing. 
Complete blueprint and engineering serv- 
ice. Write for ‘'4-Point Service” bulletin. 
R. & S. Engineering Company, 17 East 
42nd St., New York, N. ¥., Dept. SM-3. 


MISCELLANEOUS 


CORRESPONDENCE Courses and educa- 
tional books, slightly used. Sold. Rented. 
Exchanged. All subjects. Satisfaction guar- 
anteed. Cash paid for used courses. Com- 
plete details and bargain catalog free. 
Send name. Nelson Company, 3615 Man- 

hattan Bldg., Chicago. 
FOOL your friends! Make believe you are 
here. 20c stamps brings you 2 scenic 
postcards ($1.00 for 20). Fill them your 
own handwriting and return for free mail- 
ing; We pay postage. Marquez-IMA, Apar- 

tado 1176, Mexico City. 
R Sale, three-legged calf. Normal. 
ood health. Born October 15, 


tection guaranteed. Write for ‘‘4-Point | 


| DOLLARS in doughnuts; 


MEN-Women, operate “Specialty Candy 

Factory" home, all or spare time. We 
furnish ‘outfits and instruction. Oppor- 
tunity to earn steady income. (Our 29th 
year.) Booklet free. W. Hillyer Ragsdale, 
Inc., Drawer 72, East Orange, N. J. 


AT Last! The secret is yours! How to build 
daily, money-making business easily, 

quickly, sparetime at home. No canvassing. 

Fal Particulars free. Westgalo, Plainview, 
‘ebr. 


| BIG money easily made; home-office; busi- 


ness of your own. 107 plans for your 
choice. Descriptive booklet free. Elite Co., 
214-A Grand St., New York. 
INVENTION Finance Magazine 80-N Wall 
Street, New York. Free particulars con- 
cerning contents of magazine given to 
prospective subscribers. Inquire at once. 
YOUR name—5,000 mailing lists—25c, Get 
samples, opportunities galore from all 


over world. Pines’s, 583 Monroe, Brook- 

lyn, N. ¥. 

“ANYTHING in money making plans”! 
What would you like to do? Farm & 


ee) Industries, 46 Seneca, Gardenville, 
OPPORTUNITIES! Hundreds of money 
making plans, ideas, etc. Unusual offer. 
Send for free details. Fox, 608 Rogers Ave., 
Brooklyn, N. Y¥. 
THREE-WAY money-making business. Lo- 
cal or mail order. Particulars 10 cents 
coin. Maples, 3418 South Marshfield, Chi- 
cago, Il. 
FORMULAS: 110 best money makers. For- 
mulas with full instruction. Only $1.00. 
S. Strezo, P. O. Box 108W. Union City, N.J. 
PENNIES In Hamilton scales produce as- 
sured income without canvassing or sell- 
ing. 1910 Vermont, Toledo, Ohio. 
97c PROFIT mailing letters from your 
home. Letters furnished. Send for full 
details, Ps. Kohn, 506 W. 45th, Chicago, Ill. 
lans for mak- 
x 31, Swamp- 


ing 20 kinds $2.00. Cook, 
scott, Mass. 
HOW to make money! Established, digni- 
fied methods. Details, Todd’s Service, 262 


| Arlington, Youngstown, Ohio. 


MAKE door mats from junk tires. Invest- 
ment unnecessary. Kowell, 5372 St. Clair, 

Detroit, Mich. 

HUNDREDS of money making plans, for- 
mulas, etc. Free information. Box 116, 

Bluford, Ill. 

AFTERNOONS Free! $300 mo.—home! No 
canv. Expect surprise! Folio, Sta.-D, Los 

Angeles. 

YOU'LL like resilvering mirrors, autoparts, 
reflectors, making chipped glass signs. 

Write Sprinkle, Plater, 920, Marion, Ind. 


| 3 MONTHLY mail order magazines filled 


with money making opportunities, 10c. 

G. Fenner, 1618 Lucia, Louisville, Ky. 

EARN money addressing envelopes, circu- 
lars, typing. Information 10c. None free. 


| Ace-PSMK, 322 Empire, Birmingham, Ala, 


90% PROFIT mailorder opportunities. Lit- 
erature free, Harvey Teeple, Decatur, Ind. 


| NEW Ideas for home workers. Literature 


free. Julius, Amarillo, Texas. 
START Moneymaking: 101 ways. 35¢. Bohn 
Co., P.Box 86, Wilkes-Barre, Pa. 
DOLLARS in every Mail. Particulars Free. 
Harvey Teeple, Decatur, Ind. 
UNEMPLOYED? Five tested moneymakers. 
50c. Pete: 929 Clinton, Oak Park, Il. 


Italian. Jewish. 
Garrison Films, 


log. Give age. Theatre Institute, 375 Wash- 
Company, Jackson, Tenn. 


PRACTICAL money making plans; litera- 
witze free. Silvester, L217, Old’ Bridge, 
MOTION PICTURES & SOUND 
EQUIPMENT 
MIN Larger, today’s best enlarger value; 
35mm to 4x5; $17.50 to $85.00. Models 
for Argus C, Contax, Foth Derby, Korelle, 
Leica, Speed Graphic lenses. Circular free, 
Leonard Westphalen, 75 East Wacker 
Drive, Chicago. 
HOLLYWOOD Titles made easy. Trace, 
Artistic Titling Charts. $2.00 complete, 
Samples, 3c. Stein Studios, 949 Broadway, 
New York. 
SAMPLE film, 8mm or 16mm 60c. Write 
for free lists on cameras, projectors, ac- 
cessories, films. Home Movies, Box 2168S, 
Easton, Penna. 
BEADED Screens easily made. Beads, cov- 
ering 24 square feet, directions, $1.00. 
Gard, Box 418, Madison Square Station, 
NW OPK a ee" 
LEARN Motion picture theatre mai e= 
ington, E'mira, N.Y. 
POLISH. Hungarian. 
16MM’ sound, Sale. 
1600 Broadway, N.Y.C. 
PROJECTION Film, 16-8mm, Sample 10c; 
lists free. Goodwill Company, Jackson, 
Tenn. 
8-16mm. Titles, reasonable prices. Cine 

Shop, 1812 Piedmont, Charleston, W. Va. 
ART films, 8-16mm. Sample 10c. Import- 

Films, Box 392, Eimira, N.Y. 

MOTORCYCLES, BICYCLES & 

SUPPLIES 

RECONDITIONED Motorcycles. New-used 

parts for all makes. Authorized Harley- 
Davidson Dealer. Whitman Motorcycle & 
Supply Co., 405-9 Southwest Bivd., 
City, Mo. 
SEND 5c for Iustrated Used Motorcycle 

Catalog. Bargains. Largest stock, gen- 
uine Indian Parts and Motorcycles. Indian 
Motorcycle Sales, Kansas City, Mo. 


ansas 


ment, advertising, projection. Free cata- 
ART Film, sample 10c; lists free. Goodwill 
MOTORCYCLES Shipped Direct. Rock- 
bottom wholesale prices. All makes and 


models, Dime brings latest lists. Crandall- 
Hicks Co., Boston, Mass. 


MOTORCYCLE bargains, lowest prices, 

bargain sheets for stamp, Motorcycle ac- 
cessories. Rochester Harley Davidson Corp., 
131 W. Main St., Rochester, N. Y, 


MUSIC, MUSICAL INSTRUMENTS 


MUSIC composed to words. Rhyming 

Pamphlet on request. ‘Phonograph re- 
cording of completed song. Send Poem. 
Keenan's Studios, Dept. PS, Box 2141 
Bridgeport, Conn. 


VIOLINS; Deep, mellow, soulful, on Cred- 
it. Easy’ terms for wonderful instrument. 
Get’ details today. Gustav P. Henning, 
Fischer Studios, Seattle, Wash 
ORIGINAL Poems, Songs Wanted Imm 
diately for Publication. Westmore Music 
Corporation, Dept. 55G, Portland, Ore. 


SIMPLIFIED Swing Courses! Accordion, 
Saxophone, Clarinet, Violin. Swingmas- 
ter, 1259-W Bender, Cleveland, Ohio. 


DANCE orchestrations; sheetmusic, 15- 
$1.00. Silverman Musicmart, 3303 ‘Law- 

rence, Chicago. 

LEARN swing piano! Postal brings free 
folder. Christensen, 765 Kimball 

Chicago. 

CORNETS, Cast, instruction, all for $30.00. 
Write Dept. M, Swain’s Music ‘House, 

Mansfield, Pa. 

VIOLINS. Handmade masterpieces, best 
since Stradivarius. Lehto, 935-15th, San 

Pedro, Calif. 


Hall, 


VIOLIN-makit. supplies, patterns, in- 
structions. } ee catalog. Fraser, 2025 
Stark, Saginaw, Mich. 


OLD GOLD, WATCHES, ETC. 


GOLD, $35.00 ounce. Ship old gold teeth, 

crowns, jewelry, watches; receive cash 
by return ‘mail. Satisfaction guaranteed. 
Dr. Weisberg’s Gold Refining Company, 
1502-G Hennepin, Minneapolis, Minn. 
WATCHMAKERS’ Supplies, tools, watches. 

Sold-Purchased. Ben Segal Company, 5 { 
South Wabash, Chicago. 


PATENT ATTORNEYS 


RAMSEY Company, registered patent at- 
torneys, Free information and booklet on 
request. 273 Bank Street, Ottawa. Canada. 


INVENTORS: send immediately for your 

copies of our new free books, ‘Patent 
Protection” and ‘Suggestions on Selling 
an Invention." Sixty-eight pages of inter- 
esting facts. They tell how Patent Laws 
protect you; kind of sketch or model 
needed; simple steps to take without cost: 
how successful inventors have secured 
financial assistance; show interesting in- 
ventions; illustrate ‘important mechanical 
movements. With books we also send free 
Evidence of Invention form to help estab- 
lish date of disclosure. Prompt service, rea- 
sonable fees, special deferred payment 
plan. Strictest secrecy. Forty-one years’ 
experience. Highest references. Write us 
today. The facts in our books are worth 
money to the man with a good invention. 
Address: Victor J. Evans & Co., Registered 
Patent Attorneys, 109-C Victor Building, 
Washington, D. C. 


PATENTS. Before too heavy an outlay of 

time or money is made on an inven- 
tion, a search of the Patent Office records 
should be made to determine as nearly as 

ssible whether or not the same idea has 
een patented before. The cost of this 
search is small, while the value of the facts 
it uncovers is often considerable. We offer 
inventors and manufacturers a thorough, 
prompt, confidential search service—plus 
experienced counsel and assistance in every 

hase of Patent and Trade-Mark practice. 

rite for our new free book containing 
valuable information relating to patent 
procedure. Clarence A. O'Brien and Hyman 
Berman, Registered Patent Attorneys, 
697-T Adams Building, Washington, D. C. 


PATENTS. Send sketch, photos or model 

and description of your invention for pre- 
liminary search and patentability report. 
Total expenses, including search fee, for 
Preparing, filing and prosecuting your ap- 
plication quoted before you proceed. Rates 
reasonable. Prompt and efficient services. 
Lynwood B. James, Registered Patent A' 
torney, Established 1913, Suite 843-B Na- 
tional Press Building, Washington, D. C. 


FREE books tell all! What to do with 

your invention? Patent facts clearly ex- 
plained. 64 years’ experience at your im- 
mediate service on easy budget payment 
plan. Write today for free copies of in- 
teresting booklets and ‘‘Certification of 
Invention” form. C. A. Snow & Co., 236 
Snow Bldg., Washington, D. C. 


INVENTORS: Before disclosing your ii 

vention to anyone send for Form ‘‘Evi- 
dence of Conception’; ‘Schedule of Gov- 
ernment and Attorneys’ Fees'' and in- 
structions. Sent free. Lancaster, Allwine 
& Rommel, 413 Bowen Building, Washing- 
ton, D. C. 


“INVENTOR'S Guidebook" containing 96 
mechanical movements and advice about 
patenting, selling inventions. also ‘‘Record 
of Invention.” Free. Frank B. Ledermann. 
Patent Attorney-Engineer, 154 Nassau 
Street, N. ¥. 
INVENTORS: Send for free copy my 72- 
page book on patents. Reasonable terms. 
Prompt action. Confidential, personal ser 
ice, L. F. Randolph, Dept. 340-A, Wash- 
ington. D. C. 
WE successfully sell inventions, patented 
and unpatented. Write for proof and 
tell us what you have for sale. Chartered 
Institute of American Inventors, Dept. 
3-B, Washington, D. C. 
PATENTS: Personal, confidential services 
at reasonable cost. Preliminary informa- 
tion furnished without obligation. John B. 
Thomas & Co., 902 F St., N.W. Washing- 
ton, D.C. 
PATENTS. Protect your idea by securing 
free ‘‘Proof of Invention’’ folder. Excep- 
tional personal service. Established 1906. 
E. E. Vrooman, 888 Woodward Bidg., 
Washington, D. C. 


WIN Prize money: Booklet, ‘‘Successful 

Contesting,” shows how. 10c postpaid. 
Bulletin listing $200,000.00 prizes included. 
World Publishers, 4515-L Cottage Grove, 
Chicago. 


PHOTO FINISHING 


ROLL Filmachine developed and your 

choice of (1) 8 finerfotos and 2 profes- 
sional bromide enlargements; or (2) 16 
guaranteed finerfotos or (3) 8 finerfotos 
and one beautiful oil colored enlargement, 
25¢ coin. Order by number. Finerfotos, 
Box 898-18. Minneapolis, Minn. 


THE Photo Mill. Immediate service! No 
delay! Roll developed, carefully printed 


| and choice of two beautiful 5x7 double 


weight professional enlargements, one 
tinted enlargement, or eight reprints, for 
25¢ coin. Reprints 2c each. The Photo 
Mill, Box 629-10. Minneapolis, Minn. 


MAIL your rolls to film center of the world 
Any 6 or 8 exposure roll developed and 
printed 25c¢ coin. DeLuxe enlargement 
coupon free! Photo Finishing Shop, Est. 
23 yrs., 500 Genesee Valley Trust Bldg., 
Rochester, N. Y. ‘The Camera City." 


FOR the discriminating amateur, roll de- 
veloped and carefully printed 25c; re- 
prints 3c. Superior workmanship, same day 
service. Paramount Co., 327 E. 92nd St., 
New York. 
EXPERT miniature film developing. Very 
fine grain. Best 20 pictures 3x4 Koda- 
brom enlargements $1.00. Reprints 4c. Reg- 
ular rolls 8 prints 2 enlargements 25c. Ex- 
Pert Studios, LaCrosse, Wis. 


PRINTING designed to please taste and 
Pocket-book. Rush orders our specialty. 
Samples, state business. Sicocan, 2038 
Obear, St. Louis, Mo. 
125 - 8!2x11 BOND letterheads and 125 
envelopes, both printed, $1.00 postpaid. 
Benneville, ‘907 West Roosevelt, Philadel- 
| phia. 
HAMMERMILL letterheads, 300 81x11, 
any color paper and ink; $1.48 postpaid. 
Free particulars. Woodruffs’, 217D Lewis, 
Duluth. Minn. 
BARGAINS! Printing! Mimeographing! 
Pricelist free! Gordon, 178-S, Downers 
Grove, Ill. 
OPPORTUNITIES galore in Mail maga- 
wine: Copy dime. Nixons, Stevens Point, 
S. 


PRINTING OUTFITS & SUPPLIES 


| PRINT your own cards, stationery, cir- 
culars, advertising. Save money. Easy 

rules furnished. Print for others, big 

profits. Junior outfit $9.00, job presses $11 

| up. Details free. Kelsey Presses, B-8, 
Meriden, Conn. 

ROTARY Press, prints postcard notices, 
handbills, etc. Type area, 614”x3". 

Swiftest Type included in outfit at $2.50. 

mikes cireular. Superior Type, 3938 Ravens- 

wood, Chicago, 

PRESSES, type, supplies. Shops bougit™ 
sold. Catalogue for stamp. Lincoln Press, 

220 Hartwell, Fall River, Mass. 

6x9 PRESS $5.00. Bargain literature free, 
Novelty Shop, Downsville, La. 


ROLLS developed, 2 prints each and 2 free 
enlargement coupons, 25c; reprints 2c 
each; 100 or more, 1c. Summer's Studio, 
Unionville, Mo. 
ROLLS developed and two prints each 
negative, 25c. Twenty reprints 25c. Star 
Photo Service, G-109 North Dearborn, Chi- 
cago. 
PHOTO stamps from your photograph. 
Gummed. perforated, glossy finish. 25 
for 50c; 50, 75c; 100, $1.00. Universal Photo 
Stamps, 315-1 Washington, Elmira, N. Y. 
DECKLE Edge Kodak pictures, 8 exposure 
rolls developed, printed 15c. Reprints 


| 2c. Economy Finishers, Box 1576, Station 


D. Los Angeles. Calif. 
CANDID special: 35mm rolls enlarged to 

31ax4!2_ $1.00, 18mm rolls 60c. 3!4x4': 
reprints, 3c each. Brown Photo Co., 1910- 
60 Emerson, Minneapolis, Minnesota. 
ENLARGER. $1.59. Enlarges eight times 

size of small negatives. Guaranteed. 
Paramount Sales Company, 89 Dudley St. 
Boston, Mass. 


STOCK cuts 40c up. Catalog 10c. Gregor's, 
79-S. Main St., Belleville, N. J. 


PROFITABLE OCCUPATIONS 


RAISE Guinea pigs, make mone 
sands needed. We supply 
buy the young. Free Bookle 
Sorp., 2436 W. York Si hiladelphia 
GROW superio flowers, plants, veget 
n soil the year around. Simple, fas 

nating, inexpensive, profitable. Satisfaction 
guaranteed. Details free. Unique Garden- 
ing, Upsala, Minn. 
RAISE Angora wool rabbits! Easy, profit- 
able, Wool brings $3.00 to $6.00 ib. Cat~ 
alogue, samples Wool, yarn, in beautiful 
colors, 10c. Clay Rabbit Farms, Sharon, 
| Wash: 
| RAISE Mink, Bred females, April deliv- 
| ery. Dime for general information, Lom- 
| 
| 
| 


man's Fur Farm, Spangler, Pa. 


POSITIONS at sea. Details free. No em- 
ployment agency. Julius, Amarillo, Texas. 


RADIOS, SUPPLIES & INSTRUCTI®O: 


A professional 4x6 enlargement of each 
exposure. Eight exposure rolls, coin 25c. 
Wells, Box 2133, Station H, Cleveland, Ohio. 
GUARANTEED. Roll developed, 16 prints 
25c. 20 prints 25c. Quality Photo, Hutch- 
inson, Kansas. 


DON'T buy a radio. Get our catalog first 

listing over 400 nationally known stand- 
ard make sets. Also 700 electric specialties 
for the home. Big special, 10 inch phono- 
graph dance records 12 for $1.00. Write 
today. Modell’s, 51 Cortlandt St., N. ¥. 


PROMPT service! Rolls developed. Two 
Velox prints each negative 25c. Hench 

Studios, Harrisburg. Penna. 

ROLLS developed. 2 glossy clear prints 
from each shot .25. California Photo, 

P.O. Box 71, Warm Springs, Calif. 

FREE Sample. Send negative. Streamline 
Studios, Box 5699-G7. Cleveland, Ohio 


POULTRY & FARMING SUPPLIES 


RADIO engineering. broadcasting, avia- 

tion and police radio, servicing, marine 
and Morse telegraphy taught thoroughly. 
All expenses low. Catalog free. Dodge’ 
Institute, Poplar St., Valparaiso, Ind. 
ATTENTION. Send for free literature de- 

scribing World's most unusual Midget 
Radios. Also table and console models at 
factory prices. Tinytone Radio Corp., Dept. 
| CPS-3, Kearney, Nebr. 


ALL purpose Tractors at factory price. 

Shaw 2 to 5 horsepower, riding or walk- 
ing types. Does plowing, discing, harrow- 
ing, cultivating; mows lawns, cuts weeds, 
does hauling: runs belt machinery. Air or 
steel tires. Three speeds forward and re- 
verse. Thousands in use. Write for free 
catalog and 10 day trial offer, Shaw Mfg. 
Co.. Dept. PS-3. Galesburg. Kan. 


SHORT Wave converter for car radio, 

| world wide reception. Folder. Radio Lab- 

| oratories, 3334 W. New Jersey St., Indian- 
apolis, Ind. 

RADIOS. $9.95. All kinds. Save 50’;. Cat- 

slog Tees 30-days’ trial. Marco-E, Kan- 
0. 


RARE COINS 


PATENTS—trade marks. Preliminary ad- 

vice, book and disclosure form free. Per- 
sonal service. Irving L. McCathran, 1050 
International Bldg., Washington, D. C., 
Registered Patent Attorney. 


HEADQUARTERS. World Champion Lay- 


ers. We imported 353,361,364 egg Contest 
Hens from Australia, New Zealand. Free 


| Educational Catalog shows Customers Prof- 


its. Osborne Farm, Box 54, Holland, Mich. 


PATENTS—Booklet free. Highest refer- 

ences. Best results. Promptness assured. 
Watson E. Coleman, Patent Lawyer, 724 
Ninth St., Washington, D. C. 


PERSONAL 


JOBS in South America. Do you know how 

to seek such jobs? Do you know what 
American companies maintain branches in 
foreign countries? Write immediately, i 
closing stamps. No employment agenc 
Jullus, Amarillo, "Texas. 


MAKE money with poultry. Read Amer- 
ica’s leading poultry magazine for lat- 


| est information. Three years, $1.00; nine 


months, 25c. Poultry Tribune, Dept. C-91, 


| Mount Morris, Ill. 


LOW factory prices on electric brooders, 

batteries, parts, wire fabrics, etc. -Free 
76 page catalog. Bussey, 5151 West 65th, 
Chicag 


PRINTID 
MIMEOG 


MULTIGRAPHING, 
RAPHING, LABELS 


Divert L 


| 1000 LETTERHEADS, 


state- 


envelopes, 


ts $2.75 delivered. Lack 


BIG prices paid for certain wanted coins, 
1909 cents $10.00, some silver dollars 
$4000, 1864-1865 Indian head cents $100.00 
each, dimes before 1895 $600, liberty head 
nickels before 1914—$500, encased postage 
stamps, some large pennies $2000, half 
cents—$275.00, paper money, gold dollars 
$1500, foreign coins $165, some worth $6000 
each. You may have coins for which we 
pay big premiums. Therefore send 15c to- 
day for 1939 big illustrated coin book for 
certain wanted coins. National Coin Cor- 
poration (2), Daytona Beach, Fla. 
$5.00 TO $500.00 each paid for hundreds of 
Old or Odd Coins. Keep all until posted. 
Send 10 cents for illustrated Coin Value 
Book, 4x6. Guaranteed Prices. 31 years in 
business. Coin Exchange, Box 31, Le 


FREE! Foreign coin, banknote, and large | 
illustrated coin catalogue. Send 4c post- | 
age. Coin approvals sent. Tatham Coinco. 
Springfield-D50, Mass. | 
UNITED STATES, large cent, 2c bronze, 
3c nickel and Bargain list,’ 25c. Eleven 
dates large cents $1. George P. Coffin Com- 
pany, Augusta, Maine. 
WE purchase all Indianhead pennies. Pur- 
chasing catalogue 10c. Carl Spanner, | 
100 Forsyth, New York. | 
40 COINS, bills, tokens, 25c. Bishoff, 500 
E. 8th St., Kansas City, Mo | 


RAZOR BLADES, SHAVERS 


“SENSATIONAL Six” combinations! Over | 

$3.00 Catalog value for 5c! Six big items! | 
(1) ‘Big packet 105 different incl. Alex- 
andretta (new country), Congo, Manchu- 
kuo, Ecuador (American flag in full col- 
ors). Costa Rica triangle, Greece (Thrill- 
ing bull fight), air-mailis, commemoratives | 
and giant diamond-shaped stamp. (2) | 
$5.00 U.S. (3) Complete set_U.S. ‘Tele- | 
graphs, ‘cat. 30c. (4) Packet British Col- 
onies including Gwalior, Hyderabad, Bur- | 
ma (new country!) Jubilee and coronations, | 
(5) Scarce Siberia cat. 50c, (6) Illustrated 
lists. All for only 5c to approval applicants! 
Write today! Mystic Stamp Co., Dept. 55, | 
Camden, New York. 


BEST Double-Edge Blades, 50-50 cents 

prepaid. Hayes, 954-8th Ave., New York. | 
RUBBER STAMPS, OFFICE 
SUPPLIES 

SAVE half! Typewriters, Duplicators, Ad- | 
dressographs, Dictaphones, Check-writ- | 

ers, Terms, 10c per day. 10 day free trial. 

Write, Pruitt, 978 Pruitt Bldg., Chicago, Til. 

2 LINES 25c, 3 lines 35c. Rubber Stamps, 
Centerport, N.Y 


- Imme- 
Music | 


Wante 
 Westmor 


free 
le 4 


SONGWRITERS: Free! V 
Interesting, instructive 


boo! 


able t 
Fleming 


Len 


ing offer. Hibbeler, | 

gO. 

. FISHING 
LE, ARCHERY 

Guns? If you enjoy shooting or tink- 

ring with firearms, send nine cents in 

stamps for sample copy The American 
Rifleman, exclusively about guns of all 
kinds. National Rifle Association, 1606 
Rhode Island Ave., N.W. Washington, D.C. 
TIE your own flies! Simple, fascinating! | 
Send for new book ‘Modern Fly Craft’' | 
containing complete easy to understand | 
instructions for tying 700 flies, $1.25, 
aid. Binfords-Mort, Graphic’ Arts 
ortiand, Oregon. 


nd 


}ost= 
ldg., 


BRITISH Solomon Islands—Land of Can- | 

nibals and Head Hunters! Immense Sol- | 
omon Islands commemorative, $5. United 
States, Liberian Bongo Antelope, mystery 
British colony triangle (a thrilling sur- 
prise!), fantastic Manchukuo Mausoleum, 
breathtaking beauty from Cayman_ Is 
lands, etc. This astounding packet of bi- 
zarre and intriguing stamps absolutely free 
to approval applicants enclosing 3c post- 
age. Viking Stamp Company, 1-P Hanson 
Place, Brooklyn, N. Y. 
BIG Packet unusual stamps (no cheap | 

Europeans) including scarce Zeppelin; | 
world's smallest triangle; Indo-China air- 
mail; Liberia; Eastern Roumelia, Canada 
coronation, silver jubilee; Italian East Af- | 
rica; giant diamond-shaped stamp. Also 
Holy Lands packet (Palestine, Lebanon, 
Iraq, etc); many others. Only 5c to ap- 
proval applicants! FB Fittsco, Framing- 
ham, Ma: 


CZECHOSLOVAKIA (50); Germany (100); 
China (25); Japan (25); Spain (25); 
France (50). All different stamps. One 
country 10c; all 50c. Approvals if request- 
ed. Wollaston Stamps, Wollaston, Mass. 
EXTRAORDINARY Packet. Triangle, Com- 
memoratives, constitution, scenics, air- 
mails, 50 others. 3c. Approvals. Far Seas 
Company, Box 2154, Houston, Texas. 
25 COMMEMORATIVES, Russian North- 
pole, Bulgarian Agriculturals, approvals, 
10c. Plank, 3134-36 Street, Astoria, New 
York. 
25 UNITED States, including $4.00 and 
$5.00 stamps free to approval appli- 
cants. 3c postage. Brownie Stamp Shop, 
Flint. Mich. 
500,000 STAMPS! General line approvals. 
Where? Peterson's, Box300, St.Paul, Minn, 
PANAMA Triangle and 50 others free to 
approval applicants sending 3c postage. 
Tatham Stampco, Springfield-D50, Mass. 
200 DIFFERENT world 10c, approvals. 
Hazett Stamp Shop, 701s Fourth, Bay- 
city, Mich. 
IDENTIFICATION seals for stamp collec- 
tors. Write Tucker, Box 494, New Phila- 
delphia, Ohio. Samples free. 
FREE: 50 stamps, Iraq, etc. Postage 1c, 
album 3c. Bullard, 268D Northampton, 
Boston, Mass. 
PENNY Approvals, that satisfy. Neil 
Gronberg, Box 5441S., Philadelphia, Pa. 
150 GENUINE foreign stamps, 5c, coin, 
Elvin Stanton, Niantic, Conn. 


SUPER-WONDER packet offered contain- 
ing 60 different stamps from Afghani 
stan, Transjordania, North Borneo, Man: 
chukuo, Sudan, Guadeloupe, Iraq, Sara. 
wak, French and British Colonies, includ- 
ing natives, beasts, ships, etc.; this entire 
acket for only 5c to approval applicants. 
ig illustrated lists free. Kent Stamp Co., 
Box 87 (11), G.P.O. Brooklyn, N. Y¥. 


BEAUTIFUL African triangle, Costa Rica 

diamond, Tannou Touva diamond, Zan- 
zibar, Borneo, Liberia, Congo, Soudan, 
Montecarlo, Devil's Island, Palestine, Mo- 
zambique, British Colonials, Manchukuo, 
Pictorials, commemoratives, perforation 
gauge. millimeter scale, packet hinges. 
Everything 5c. Approvals. Davidson, 2297-S 
6E., Salt Lake City, Ut: 


SUBSCRIBE to the leading archery mag- 

azine. Covers all phases of archery. One 
dollar per year, 10 cents for sample copy. 
American Bowman-Review, Albany, Ore. 


ins for 


nstruction Book 50c, Archery, 617 South 
_ Chicago. 


I 
195815 Onyx 
STAMP COLLECTING 


CAMP Outfit Free! Scarce Airmail tri- 

digle from Mozambique Co.! Genuine 

‘orth Borneo (missing from most collec- 
tions)! Also a set of U. 8. stamps more 

an 50 old, a Watermark Detector 
(with instructions how to use it), and fi- 
nally, our famous Jungleland Packet from 
such ‘countries arawak, Belgium Con- 
go, Pe mysterious Sudan, etc., ine 


Sho) 


BIG 5c offer! Consists of Ecuador (large 
commemorative). Chile, Jamaica, Costa 
Rica, Australia (Kangaroo), Cuba, Man- | 
chukuo, Indo-China, 10 different Peru, and | 
10 different Mexico,’ All for 5c to approval | 
applicants. Maynard Sundman, D100, Bris- 
tol, Conn. 
OLD Stamps Wanted. Will pay $85.00 for 
1924 lc green Franklin stamp, rotary 
perforated eleven ($1000.00 if tnused). 
Send 6c today for large illustrated folder 
showing amazing prices paid. Vernon | 
Baker, 444-PS-2, Elyria, Ohio. | 
UNBELIEVABLE! 62 different; six trian- 
gles and diamonds; airmail, animal, war 
stamps, China, Japan, Manchukuo, insur- 
‘Asia, Africa, South Seas. 
Everything, 5c! Crowder’s, 127-H-E. North, 
Baltimore, Md. 
WONDER Collection: Packet odd coun- 
tries, two airmail sets, United States 
commemoratives, mint British Colonies, 
triangles, diamonds, 15 Asia, 10 Africa, 
packet nineteenth century, everything, 5c! | 
Wright's 2527-H Guilford, Baltimore, Md. 


SOUNDS impossible! 120 different. Ai- 


ing cannibals, head-hunters, bushwackers, 


ghanistan, Azerbaijan, Zanzibar; trian- 


gle, diamond stamps; United States com- 


native animals and other jungle thrillers 


memoratives, Civil War issue, $2.00, $5.00 


—this big outfit with all these fasc 
stamps is absolutely free to ap 


plicants sending 3c postage! G 

stamp b: included. Write yt 

Midwood Stamp Co., Dept. 5R, Midwood | 
ation, Brooklyn, N. ¥. 


Page edition, full 


high denominations; everything 5c! Abell’s, 

1818-H St. Paul, Baltimore, Md. 

CAMEL Stamp and Airmail. Chance to 
join big Stamp Club, together with mam- 

moth Stamp packet, 5c. Approvals. Atlas 

Stamp Company, 413 West 8th, Little 

Rock, Ark. 


enable you to inst y identify all diffi- 
cult stamps. Also fine packet_of odd and 


DESIRABLE imperforate miniature sheet | 


unusual stamps from Bosnia, Herzegovina, 


of four Triangular stamps—(extremely | 


limited issue) with 50 different world col- | 


Monaco, Patiala, Cyprus, etc., including 


lection, only 10c. Friendly Filatelists, Box | 


maps, ships, animals and strange scenes. 
All free to ‘approval applicants inclosing 
3c postage. Garcelon Stamp Co., Box 918, 
Calais, Maine. 


4428S. Philadelphia, Penna. 


U.S., Canada, Newfoundland, Mexico: | 
“Four Star Approvals.” Nothing like 
them! Write today. 312 mixed U.S. only 


1939 STAMP Annual free. Features Cana- 


10c, Kessels, Tucson, Ariz 


dians, Newfoundland: e 
Colonials, Foreigns, supplies. Sixty pages 
with hundreds of illustrations. Sent free. 
Gray Stamp Co., Dept. PR., Toronto, Can. 


United States, | 


) WORLD'S Small airmail, also World’s 
largest Diamond stamp, free stamp mag- 
a 


FOREIGN 
splendid 
pictorials, 


tment 


Pl 
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Stamp 


100 DIFFERENT AUSTRIA 9c. Approvals. 
Westenberg, 10401 Jefferson, Detroit. 


50 DIFFERENT U.S. Stamps. 5c. Siegel, 
Box 1710, Milwaukee, Wis. 

PENNY Approvals that please, Haywood, 
395 Adams St., Pomona, Calif. 

110 ICELAND, Johore, Syria, Manchukuo, 
ete., 10c. Lufbery, Middletown, Conn. 


1000 WORLDWIDE Stamp mixture 25c. 
Monjar, 1542 Waverly, Cincinnati, Ohio. 


AT 1/10 catalog—U.S. & British Colonies. 
Meyerowitz, 1756R-70 St., Brooklyn, N.Y. 


TATTOOING SUPPLIES 


| TATTOOING outfits, supplies. Tlustrated 


list free. ‘‘Waters,”” 965 Putnam, De- 
troit, 
| TYPEWRITERS, OFFICE DEVICES 


TYPEWRITERS, adder, mimeograph, mul- 
tigraph, addressograph. Send for free 
lists of machines that will help you at half 
price. Pruitt, 28 Pruitt Bldg., Chicago. 
NEW $3.75 Automatic adding machine. 
Fully guaranteed. Bassett, Box 302-N, 
Altadena, Calif. 


WANTED—MISCELLANEOUS 


CASH for used microscopes, binoculars, 

cameras, slide rules, drawing sets, sur- 
yeying, mechanical, scientific and musical 
instruments. Highest prices paid day ship- 
ment received. Satisfaction guaranteed or 


shipment promptly returned. Elman's, 
2300-PS _VanBuren, Chicago. 
AUTOMOBILE Nameplates, insignia, li- 


censes, bells, fireplates. Emmert Swi- 


gart, Huntingdon, Penna. 
WELDING, SOLDERING 


ONE Dodge: Arc-welder 25-125 amperes 
0-40 volts d.c. (Two Dodges: 25-200). 
Build your own from North-east Dodge 
12 volt generator without rewinding arma- 
ture. Easy method. Guaranteed instructive 
plans, $1.00. Welders Club of America. 
WB-3432 M-Mart, Chicago. 
75-200 AMPERE Arc Welders from Dodge 
generators. Complete plans 35c. 100 
other generator changes. LeJay Mfg., 323 
LeJay Bidg., Minneapolis, Minn. 


ARC-WELDER 25-600 amperes d.c. 0-75 
volts. Build your own from d.c. vehicle 
motors. No rewinding. Guaranteed in- 
structive plans, $1.00. Welders Club_of 
America, WB-3432 M-Mart, Chicago. For 
Sale: New and used d.c. vehicle motors. 


REBUILT a.c. d.c. Arc welders, all sizes; 

engine governors, idlers. Terms. Low 
prices. Guaranteed. Service Co., 3732 Ce- 
dar Ave., Cleveland, Ohio. 


DELCO Arc-welder 25-200 amperes d.c. 
0-75 volts. Build your own from 32 volt 
Delco ligh No rewinding. Guaran- 
plans, $1.00. Welders Club 
3432 M-Mart, Chicag 
DEMONSTRATORE 
Mi 
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YOU CAN ENJOY THE SPORT OF' 
waw! —_ u 


INDIAN MOTOCYCLE CO., Springficld, Mass. 

Please send me items checked { ] Indian News for one 
year (Lengiose loc in stamps to cover mailing cost). ]C 
Tiftcate of Vaiue entitling me to indian Sport Jersey F' 
when | order my new Indian motorcycle, { } ndian catalog. 


1 
ase tail you oF 


otorcycle- 


INDIAN MOTC 


6-19 yrs. (20-80 97 
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EVERY TIN OF P.A. ie 
BY THIS GUARANTEE 


Smoke 20 fragrant pipefuls of Prince 
Albert. If you don’t find it the mellowest, 
tastiest pipe tobacco you ever smoked, re- 
turn the pocket tin with the rest of the to- 
bacco in it to us at any time within a month 
from this date, and we will refund full pur- 
chase price, plus postage. 
(Signed) R. J. Reynolds Tobacco Company, 
Winston-Salem, N. C. 


pipefuls of fragrant 
tobacco in every 2-oz. 
tin of Prince Albert 


a THE NATIONAL 
RERT vor smoxe 


THOSE PA. FOLKS 
PUT EXTRA JOY IN 
SMOKING BY RE- 
MOVING THE BITE. 
PRINCE ALBERT SMOKES 
EXTRA MILD, 

FULL-BODIED 
AND RA‘S THE 


ae) 
’ 
TICKET, TOO, FOR 


RICH-TASTING 
y 

_N ws 'MAKIN'S’ CIGARETTES ) 
1 eS 


THAT ROLL UP 5 


POP ULOR SCIENCE MOD. 


RAYMQND J. BROWN, Exist 2. | MARCH, 1939 


SULFANILAMIDE. .° 
A Waste Dye Produc* 
Is Medicine's Lates\_ 
Germ-Killing Weapon 


Dr. Hugo Bauer seeks new forms of sulfanilamide, such as the disulfanilamide crystals seen below 


BSCESS of the brain, with death practically certain.” 
That was the tragic diagnosis Chicago, I] 
geons were forced to make not long ago as they 
concluded an emergency operation on a little four- 
year-old girl. For the surface of the child’s brain was 
swarming with streptococcic germs, deadly bacteria whose 
cells cling together like links of a chain. This indicated 
the inevitable onset of meningitis, a dreaded disease that 
had always killed with deadly certainty ninety-nine out 


This mouse is getting a shot of the 
streptococcic germ culture prepared 
by Dr. Sanford M. Rosenthal in the 
photograph at the right. Soon it will 
be very sick, and will be treated ex- 
perimentally with the new wonder drug 


every 100 persons it attacked. 
In spite of the apparent hope- 
lessness of the case, however, doc- 
tors grimly refused to admit de- 
feat. They tried everything known 
o science, and as a last resort 
fadministered a few grains of a 
newly discovered drug derived 
from a chemical dye. Miraculous- 
ly, the girl’s soaring fever was 
checked. 

More of the drug was given. 
Hour by hour, physicians and 
nurses watched the slender col- 
umn of mercury in the fever 
thermometer creep downward 
toward normal. In a few days, 
doctors pronounced the child out 
of danger. And in two weeks, she 
went home from the hospital, once 
again a healthy, happy youngster, 
hanks to the magic of a drug 
roduced by chemical research. 

This miracle drug, now known 
by the tongue-twisting name of 
sulfanilamide, was announced to 
the world barely three years ago, 
and yet today it is recognized as 
one of the greatest discoveries in 
the history of medicine, a potent 
weapon in combating not only 
meningitis, but also thirteen other 
diseases, including scarlet fever, 
blood poisoning, and other ail- 
ments caused by germ infections. And in 
laboratories all over the world, chemists are 
concocting new derivatives of sulfanilamide 
for medical warfare on still other diseases, 


~ 


— 


Here the mouse is being given a dose of sulfanilamide through a 
tube that reaches down through its throat and into its stomach 


while hospitals, clinics, and medical schools 
are daily reporting amazing, almost magical 
cures with this “king of drugs.” 

In Baltimore, Md., for example, a patient 
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suffering from a streptococcic infec- 
tion of the mastoid bone behind the 
ear was practically burning up with a 
fever that skyrocketed to 106 degrees. 
Sulfanilamide was injected. Twenty- 
four hours later, the temperature had 
dropped to 100. After two days, the 
patient was propped up in bed, eating 
a hearty breakfast. 

In London, at Queen Charlotte’s 
Hospital, a young Englishwoman suf- 
fering from another streptococcic in- 
fection, puerperal, or childbirth, fever, 
had been given less than a fifty-fifty 
chance to live. But on the morning 
following the administering of this 
magic drug, her temperature was 
close to normal, and in twelve days 


she was completely well. At this same aaa Bobet ; { 
hospital, as a test, sulfanilamide was Useful new derivatives of sulfanilamide are constantly be- | 


a Se eat “ is ” ing sought in the laboratory. Some of them are seen above, ! 
Taeee gute erent ch ee backed by nitroaniline and sulphuric acid, the raw materials) 
covered to the physicians’ amazement. Me 

Yet, only a few years ago, the dyestuff  tosil, a ruby-red liquid dye whose action in | 
from which sulfanilamide was developed was combating streptococcic germs seemed too } 
being shoveled around as waste in the plant good to be true. After three years of testing.’ 
of a German dye firm, with no one suspecting to determine the chemical’s value beyond any, 
its incalculable value to medicine and to hu- doubt, Dr. Gerhardt Domagk finally an- HN 
man life. Then, in 1932, chemists produced nounced the drug to the world by reporting a i 
from this waste a compound they called pron- dramatic experiment that represented a giant ; 

forward stride in the march of : 
medical progress. i 

With a hypodermic needle, Dr. | 
Domagk shot millions of the / 
deadly germs into the bellies of | 
twenty-six mice. Shortly after- \ 
wards, he poured prontosil down 
the throats of thirteen of the | 
animals. After several days, the ;-” 
prontosil-treated mice were alive; 
and as chipper as ever. The un- Hl 
treated thirteen, however, were 
dead. if 

In medical circles, the news | 
spread rapidly. Domagk’s ex- ; 
periment was checked and re- 
checked by British physicians. | 
French chemists furthered the | 
work by isolating sulfanilamide, | 
the active ingredient in pron- | 
tosil. News of the drug was 
brought to the United States by } 
Dr. Perrin Long, of Johns Hop- |! 
kins Hospital in Baltimore, who | 
with Dr. Eleanor Bliss, his asso- | 
ciate, started sulfanilamide ex- | 
periments on animals. 

Soon, however, this medical- 
research team had an opportun- ; 
ity to put the drug to a more |; 
practical test. A Baltimore girl , 

I 
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CHICKENS TRY OUT 
NEW MEDICINES 


When a new form of the 
drug has been found, it 
is first tested for pos- 
sible poisonous effects. 
The chicken below has 
been paralyzed by adose 
of a new preparation; 
the other is not harmed 


was admitted to the hospital 
seriously ill with erysipelas, an- 
other dangerous streptococcic 


infection. The disease spread in spite of 
blood transfusions and antitoxin injections. 
~Treatments with sulfanilamide were started. 
One day later, the patient’s temperature was 
normal. Soon, the first American ever treated 
with sulfanilamide had completely recovered. 
| Knowledge of this miracle drug was con- 
fined almost entirely to medical and chemical 
,circles until two news events brought the 
‘name of sulfanilamide before the public. Late 
in the fall of 1936, Franklin D. Roosevelt, Jr., 
contracted septic sore throat. Prontylin, a 
‘form of the original prontosil, helped to cure 
--him, and the public recalled that, a dozen 
years before, physicians who had had no 
knowledge of this new drug had been unable 
to save the life of another president’s son, 
' Calvin Coolidge, Jr., who succumbed to a 
: streptococcic infection in his foot. 

The second event that publicized sulfanila- 
imide shocked the nation. A southern drug- 
supply house concocted an elixir of sulfanila- 
mide by mixing the drug with diethylene 
glycol, an organic chemical used as a solvent. 

, This preparation was shipped to drug stores 


all over the country. Then, without warning, 
six persons in Tulsa, Okla., who had taken the 
elixir, became ill and died. 

National health authorities mobilized for 
action. The Federal Food and Drug Adminis- 
tration started a nationwide race with death, 
sending every available agent scouring the 
country in search of the 700 bottles of elixir 
that had been shipped. American Medical 
Association laboratory technicians tested the 
compound and pronounced it poisonous. Tele- 
grams of warning were rushed to state and 
local health authorities. Many arrived too 
late, however, and the death toll finally 
mounted to more than seventy. 

What caused these tragic deaths? Was 
sulfanilamide a Jekyll-Hyde drug, conquering 
suffering and death in some cases, only to 
transform itself into a deadly poison in others? 

No, replied medical authorities, for in the 
poisonous elixir, the culprit was diethylene 
glycol, the chemical solvent, not sulfanila- 
mide. Although the miracle drug by itself 
may produce unpleasant reactions such as 
nausea, dizziness, (Conti a 


Sulfanilamide is administered to human patients either by injection, as above, or in tablets by mouth 
s 
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Amateur photographers 
taking pot shots from 
an airliner over New 
York. The pictures of 
sherfan ah sight cand ‘of 
the Statie of Liberty 
were made on the trip 


amera Fans | 


Go Aloft | 


IN AERIAL PHOTO CONTEST 


Pike in great metal airliners that circled 
over New York City, Long Island, the 
site of the World's Fair, and New York Har- 
bor, more than 200 camera fans recently took 
part in an aerial outing. Prizes were offered 
for the best photographs obtained during the 
flights. Everything in the way of equipment 


MARCH, 1939 


from miniature outfits to elaborate moving- 
picture cameras rode in the planes. Some 
amateurs took along a battery of lenses that 
enabled them to snap distant views, wide- 
angle shots of the interior of the plane, and 
close-ups of their fellow fans. Some of the 
pictures they got are seen on this page. 


Marine emergency truck 
“4 built by Jersey City, 
N.J., policemen. It car- 
ties a small speedboat 


POLICE CRAFTSMEN 


BUILD 


By 
ROBERT E. MARTIN 


green truck swings out of a police 

garage in Jersey City, N.J., roars 
down the main street, and races east- 
ward toward the Hudson River. At a 
waterfront pier, bystanders gape with 
astonishment as a sleek, sixteen-foot 
speedboat slides down from the truck 
body. In a flash, police haul it up on 
demountable davits, swing it out over 
the pier end, and lower away. Seconds 
later, a powerful outboard motor coughs 
2 i into action and a detail of police is rac- 
JERSEY CITY ) ing out to a harbor rescue. 

FOLIC ! That is a typical scene when water- 
front disasters summon Jersey City’s 
new marine emergency truck, a stream- 
line, twenty-four-foot boathouse on 
wheels that is equipped for any job, 
from rescuing a drowning person to 
trapping criminals smuggling goods 
Rear of truck with boat removed. Shiny rails at sides are ashore from incoming liners. Believed 
demountable davits. In circle, officer using two-way radio to be the only vehicle of its kind, the 


Sie= screaming, a rakish, shiny 


_ A ee 
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With the truck backed up to 
the edge of a pier, the boat 
is lowered from the davits, 


after being lifted from its 
wheeled carriage as at right 


rolling boathouse is the 
pride and joy of local cops 
and firemen, not only be- 
cause it is a remarkably 
efficient rescue machine, 
but also because they de- 
signed and built it them- 
selves. 
Starting only with a 
commercial truck chassis 
and a motor launch, police 
craftsmen shifted their 
badges from uniforms to 
overalls, manned the pow- 
er lathes, band saws, and 
paint frames in the fully 
equipped city repair shops, and turned out an 
emergency marine truck that is a masterpiece 
in both design and execution. Washed and 
polished by its crew as lovingly as any home- 
workshop fan ever groomed a prize project, 
the ingenious truck is stationed at a central 
point within water-bound Jersey City so that 


MARCH, 1939 


it can be rushed quickly to any spot on th 
city’s twelve-mile waterfront. 

Over seven feet wide, with a wheelbase o: 
more than fifteen feet, the chromium-trimme 
truck carries its length gracefully, sweeping 
down to a tapering rear-end overhang thaf 
will jut out over the end of a pier to allo 
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An officer at work in the police machine shop 
where the unusual emergency vehicle was built. 
Members of the force designed various details 


- the launch to be lowered directly into the wa- 
ter from a height as great as twenty-five feet. 

Four portable 500-watt floodlamps, powered 
by a 5,000-watt generator driven by the truck 
motor, top steel standards at the corners of 
the body. Special tripods and cable are car- 
ried to enable police to set up and operate 
the lights at points remote from the truck. 
In the driving cab, a two-way dashboard ra- 
dio permits instant communication with head- 
quarters, no matter where the truck may be. 

Within the body of this rolling boathouse, 
the trim, green-and-white speed launch is 
carried on a cradle equipped with balloon 
tires that rest in the grooves of two sliding 
steel skids. On a sloping beach, the skids are 
pulled backward and lowered to form a ramp 
down which the cradled boat is rolled and 
hen launched directly into the water. On a 
ier, the craft is rolled to the ground, hauled 
ip by block and tackle onto steel davits 
apped into open sockets, the truck itself is 
acked to the pier edge, and the boat low- 
red into the water. 

Lining both sides of the truck body are 
spacious compartments containing every con- 
ceivable item of emergency equipment: life- 
reserver belts, a rope ladder, inhalators for 
ise in drowning cases, blankets, chemical heat 
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Here's another cre- 
ation of the crafts. 
men. cops—a_ lad: 
der which folds ‘up 
into.a pole to: fit 
into. narrow place’ 
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packs, vacuum bottles, hawsers, bilge pumps, 
first-aid kits, kerosene lanterns, rubber gloves 
for handling live electric wires, a Lyle gun 
for shooting a rescue line, and dozens of 
other items. Special grapnels for dragging 
for bodies, designed and made by the police 
themselves, have rows of codfish hooks at- 
tached to cross bars by novel spring swivels. 
If one hook snags on the bottom, police may 
lose it, but not the whole grapnel. 

Another odd device credited to the ingenu- 
ity of these police mechanics is a divided 
twelve-foot pole fitted at the top with strong 
steel hooks. Pull the two divisions of the pole 
apart, and it becomes a ladder, the hinged 


For recovering bodiel 
from the water, policd 
devised this grapne 
with codfish hooks tha 


pull loose if snagged} 


Corks cover the points’ 
of the hooks when the 
grapnel is not in use 


rungs swinging down from a vertical to 
horizontal position. The cops explain thd 
they can work the pole into spots where 
conventional ladder would not go. 

No waterfront emergency stumps these m@ 
rine police. ‘We've got every piece 
equipment we've ever needed so far,’ the 
say. “And if some new emergency crops y 
that demands a special device, why, we'll ju 
whip it into shape in the shop.” 


To launch the boat ona sloping beach, it is‘run down skids and into the water on its rubber-tired carriage 
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Adjustable Sun Dial Keeps Good Time 


SLD in a vertical instead of 
sual horizontal position, a 
lous sun dial invented by 
G. Brown, of Salisbury, 
., tells accurate time at all 
ons of the year. The dial 
Ehe instrument swings so 
ft its plane may be adjusted 
keep the style, the metal 
hdow-casting arm, always at 
tht angles to the sun’s rays 
high noon. This adjustabil- 
reduces the margin of error 
nd in horizontal, stationary 
) dials because of the pro- 
bssion of the seasons, as the 
appears to move north- 
trd or southward. A notched are adjusts the dial plane to allow for seasonal changes 


Toy Electric Train 
Uses No Third Rail 


REALISTIC two-rail track is 
a feature of a new electric- 
train outfit. No center or out- 
side third rail is needed to 
power the train, as current 
flows through the running rails. 
Car wheels on the train are 
made of an insulating plastic 
material to prevent short-cir- 
cuiting through the axles. Cur- 
rent is picked up by two small 
brass wheels on the locomotive. 
Made in “HO” gauge, the 
tracks are solid drawn steel, 
each section being mounted on 
a realistic base designed in im- 
itation of a railroad roadbed. 


Grading Machine 
Cuts and Loads 


SPEEDING construction of fire 
roads in national forests, a 
“double-jointed” grading ma- 
chine slices down banks and 
loads a waiting truck in a sin- 

) Zle operation. Seven planetary 
clutches controlling the various 
movements are operated from 
one lever bank by finger-tip 
control. The apparatus can be 
turned in a complete circle, and 
two types of buckets enable it 
to pull materials down into a 
ditch or to pick them up. “Double-jointed" grader at work. One man controls its many movements 
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DRIFTING 


TO EARTH IN w 
A PARACHUTE 


Eleven gayly col- 
ored capti = 


HEN the New York World’s Fair 
opens its gates, a few weeks hence, 
its exhibits of the wonders of art 
and industry will have to vie for 
visitors’ attention with the attraction of a 
veritable city of fun-making devices. By in- 
voking the aid of science and engineering as 


never before, ingenious designers have out- 
done themselves to create new thrills for ex- ‘ 
citement-seeking patrons, in a mile-long 
“Amusement Zone” that flanks the other ex- 
hibits of the exposition. A preview of their , 
innovations, on these pages, gives a fasci-, + 
nating glimpse of what awaits the fair-so¢ 
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TAKING THE TURNS ON A 
SUMMERTIME BOBSLED RUN 
Racing on rollers down an enameled run- 
way, trains of two-passenger cars will 
give riders all the sensations of a real 
bobsled run, and then some. At scien- 


tifically’ engineered turns, the flying 
=rs climb far up on the banked slope 


SUIDE RAILS 

FLECT Cars FROM 
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Einstein hinfselt mint enjoy a ride upon the miniature auto race track 
alled the Drive-A-Drome—for it’s all a matter of relativity. You get in 
tiny gasoline-powered car, step on the gas, and away you go around a 
powl, racing neck-and-neck with other drivers. You seem to be going 
‘ast, for the scenery outside the bow] flashes past at thirty miles an hour. 
‘But you needn’t worry about a collision. Your actual speed is only fif- 
teen, the limit to which the car is geared, and its springy chrome bumpers 
easily absorb the shock when you bump into other cars. The other fifteen 
jles an hour is the speed of the bow] itself, revolving beneath you in the 
ction you are traveling! 

cientific stunts like this have created a galaxy of spectacular illu- 
fons. You can taste for yourself the actual sensations of leaping from 
fn airplane, flying one, careering down a bobsled run, and voyaging to 
the heart of Africa or to a distant planet. 

On the gayly decorated midway, an entrance resembling an Alpine 
scene leads to the giant coaster that gives a ride like bobsledding—and 
then some. Unlike most roller coasters, this one has no tracks. Instead, 
a train of five aluminum cars races down a trough-shaped runway, whose 
white-enameled surface simulates snow, on silent rubber-tired wheels 
that swivel like casters. Towed by a chain to the top of the incline, the 
train begins its hair-raising coast of a quarter mile. The big moments 
come when the string of two-passenger cars climbs up the side of the 
banked runway at the turns. Rounding one curve, it tilts at ten degrees 
past the perpendicular! 

For good measure, the riders get an unexpected thrill on the way to 

the top of the incline, before the coast. Hauled through an unlighted 
tannel, the train suddenly stops in a pitch- 
dark “illusion barrel” fifty feet long and ten 
feet in diameter. The track starts to vibrate. 
Glowing spots of light, appearing on the walls 
of the barrel, start revolving slowly about the 
train. The darkness echoes with squeals and 
screams, for the passengers receive the ter- 
rifying impression that the cars themselves 
are turning over and over in space. The illu- 
sion lasts for twelve to fifteen seconds, which 
its inventor believes is about as long as hu- 
man nature can take it, before the train pro- 
ceeds. So that there will be no telltale shafts 
of light from projectors, the mysterious glow- 
ing spots are produced by throwing invisible 
ultra-violet beams upon the walls of the bar- 
rel, whicn are coated with fluorescent paint 
that glows in the rays. 

For even more venturesome thrill seekers, 1] 
the tallest parachuting tower in the world 
rises to the height of a twenty-five-story 
building at the southern end of the fair 
grounds. Like puppets on strings, eleven 
gayly colored captive parachutes dangle on 
cables from its uppermost girders. Beneath 
each ’chute swings a double seat, in which a 
pair of passengers are strapped at the ground. 
Then the giddy ascent begins. The riders will 
enjoy the finest view of the fair available to 
visitors, if they can keep their minds off what 
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HERE IS A PREVIEW OF THE COLORFUL AMUSEMENT ZONE 
WHERE INGENIOUS NEW RIDES AND COLOSSAL SPECTACLES 
WILL AWAIT VISITORS TO THE NEW YORK WORLD’S FAIR 
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BOARDING THE ROCKET SHIP FOR AN IMAGINARY TRIP TO VENUS 


TZ “ONE-WAY” SCREEN 

977 encincunis JUNGLE 
MAKES SPECTATORS ON 
FAR SIDE INVISIBLE 


Drawings by 
MARTIAN HEADQUARTERS", 

PRESENTS ANIMATED B. G. SEIELSTAD 
"FLASH GORDON 
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“ROCKET SHIP" TAKES PASSENGERS TO VENUS 
If the wonders of the ear 


th aren't enough for you, you can 
board a "rocket 


ship" for a realistic fling through space to 
the planet Venus. On your arrival, you walk through primeval 
ivsngles where you see animated models of animals like those 
of the prehistoric earth, and a colony of weird Martians” 
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ed 
is going to hap) lo them next. For at the at the bottom all but eliminate the joiv 
top of the 250-f tower, an automatic re- of landing. 

lease drops parachute and passengers into An aerial joy ride not far away pro- 
thin air. Though the feeling is akin to bailing vides captive “planes” for aviation en- 
out of an airplane, the “jump” has been safe- _ thusiasts to fly. Sixteen streamline gon- 
guarded against the slightest hazard. A metal dolas, hung on cables from a revolving 
ring keeps the parachute open at all times, ring, circle around its supporting tower 
vertical guide wires prevent it from swaying of structural steel. An innovation that 
or drifting in the wind, and shock absorbers’ distinguishes it from all other such de- 
vices is a pair of rud- 
ders at the front and 
rear of each car, which 
operate simultaneously 
when the passenger 
turns a steering wheel. 
At forty miles an hour, 
the gondolas normally 
swing outward at an 
angle of forty-five de- 
grees. By handling the 
wheel skillfully, how- 
ever, the “pilot” can 
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PERSPECTIVE EFFECT OF 
DISTANCE 


ONE OF NATURE'S WONDERS REPRODUCED " 
Enough water to float the “Queen Mary" will tumble 


over the brink of a model of Victoria Falls each day. 4 
A realistic African setting and elaborate lighting 
effects will add to the illusion of the spectacle 
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One of the covered wagons that 
Bryant Mitchell, of Hudson, Ohio, 


= rents for use in parades or fairs 


Mitchell putting up ribs that support a wagon 


top. Upper right, inserting an axle pin. Oxen 
pull the wagons in parades, as seen at right 


Do You Want To Hire a Prairie Schooner? 


OVERED wagons ranging in age from 

116 to 120 years form the basis of an 
unusual business run by Bryant Mitchell, of 
Hudson, Ohio. He rents the historic vehicles 
to organizations and individuals for use in 
parades, advertising stunts, carnivals, fairs, 
and the like. He can furnish oxen for use 
with the wagons, if his customers desire them. 
The wagons have been used to give novelty 
rides, at ten cents a person for a 500-foot 
journey, for people who want to be able to 
say that they have ridden in a covered wagon. 
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At present, Mitchell has two covered wag- 
ons in running order, one a small family 
vehicle and the other a larger freight-carry- 
ing wagon. Although they were built as far 
back as 1818, one in Vermont and the other 
in California, most of the original oak wood 
and hand-wrought ironwork remains. The 
wheels turn on wooden axles reénforced with 
iron, and are held in position by iron pins 
passing through transverse holes near the 
axle ends, as illustrated in one of the photo- 
graphs on this page. 
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Kiddie’s Dish 
Won't Upset 


TO PREVENT a baby from tip- 
ping it over, a new feeding dish 
for infants is fitted with rubber 
suction cups on the bottom. The 
cups will adhere to any smooth 
surface and may be unscrewed 
and replaced with new ones. 
Two models are available, one 
made of stainless steel and the 
other of a plastic material with 
three separate compartments. 


Walking Fish Strut Their Stuff 


| Dip you ever see a fish walking? Well, the people pic- 
tured above did, as William J. Connelly, of Parma, Ohio, 3 

| displayed two of the rare Chinese walking fish which he austionieuns ae 
brought to New York when he recently made a radio ap- ‘he bottom o 

the dish cling 

pearance on a hobby program. The fish raced each other ,, any smooth 
along a wooden trough, moving forward by using their surface, as il- 
fins, much as seals use their flippers. lustrated above 


| Soap Spray Cleans 
Automobile Parts 


ADDED to water or some other 
solvent, a new soap preparation 
cleans metals and is specially 
designed for automobile-motor 
and chassis work. A sprayer 
designed for the purpose spreads 
the soap preparation, which is 
left on for a period of about ten 
or fifteen minutes to allow it 
to penetrate into accumulated 
grime, grease, and dirt. The 
surface is then washed off with 
a pressure rinse from a water 
hose. This is said to remove oil, 
grease, and other matter with- 
out harming the metal or cover- 
ing coats of paint. Metal-cleaning soap preparation being sprayed onto an auto engine 
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Photograph Samples 


-~ 

To Protect Buyers ; 
TO ASSURE buyers that the arti- 

cles they order will be similar to 
the samples shown them, sales- 
men are now using a novel porta- 

ble photographic outfit just intro- . 


duced. When a sale is made, the 
sample is placed on a miniature 
stage within the metal unit, four 
inclosed floodlamps are switched 
on, and the shutter of a built-in 
camera snapped. When the film is 
developed, the buyer is given a 
permanent photographic record of 
the sample for comparison with 
the items when delivered. In this portable studio, samples are snapped for identification 


Setting-Up Exercises Are 
Taken Lying Down 


SETTING-UP sises are taken lying down, on an 
adjustable exer ng couch invented by Raymond 
Strawn of Los Angeles, Calif. Supported on tubular 
steel legs, the novel bed has a back which can be 
raised or lowered at will, and a padded cylinder at 
the foot for hooking the toes under when necessary. 


Electric 
Eyelash 
Curler 


WHILE ironing out ee 
the wrinkles in the # 
faces of customers, 
beauty shops equip- 
ped with a new elec- 
tric device can put a 
curl in their eye- 
lashes as well. The 
unit consists of a 
tiny clamp that 
snaps onto the eye- 
lashes. An electric 
heating element sets 
curls in the lashes. Exercising couch in use. Note the adjustable back and handy toe hold 
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. using this handy tool 


Reader Amuses American Cigar Workers 


It's an old Spanish custom, now adopted in America 


Fair Visitors Go Native 
in Tepee Tourist Cabins 


INDIAN tepees will be built along main 
highways in the West to serve as colorful 
overnight cabins for visitors motoring to 
the Golden Gate Exposition at San Fran- 
cisco, Calif. Pitched on raised wooden 
floors, tepees will accommodate from four 
to six persons each. The tent cabins are 
fitted with smoke holes at the top, which 
can be closed during rainy weather, when 
flaps in the sides serve to ventilate the in- 
terior. Several tepee villages will provide 
accommodations near the site of the fair. 


Work can be held in a 
lathe, as at right, in 
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TO HELP relieve the monotony 
of their tasks, women workers 
in a New York City cigar 
factory have adopted a plan 
commonly employed abroad. 
Each worker pays twenty-five 
cents a week to hire a man 
who reads aloud to them as 
they work, selecting items 
from Spanish and English 
newspapers for the purpose. 


Tourist squaws inspecting one of the tepee cabins 


Beading Machine 
for Hobbyists 
Is Easy to Use 


BEADING and fluting of 
woodwork are easily ac- 
complished with a new 
electric tool just intro- 
duced for home-work- 
shop enthusiasts. De- 
signed especially for use 
on work held in a lathe, 
the machine is operated 
as shown at the left. 
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Wheel Hub 
Has Dynamo 
To Light Bike’s 
Headlamp 


Electricity for the headlamp of this British bicycle is furnished by a 
“frictionless dynamo in a dustproof housing in the front hub, at left 


UILT into the front wheel of a new Brit- 
ish bicycle, a “frictionless” dynamo lights 
the headlamp with a minimum of effort. A 
ring-shaped magnet, the only moving part, 
turns with the wheel about the stationary 


armature in the hub. Use of a powerful new 
magnetic alloy removes the need to gear it up 
to many times this speed, and there are no 
brushes, slip rings, or separate bearings to 
create friction. 


Nonskid Roll for Hot Dog 
Grips Wandering Weenie 


AT LAST America has it—the nonskid roll for 
hot dogs! A clever inventor has devised the 
metal mold shown at left to turn out rolls im- 
printed with a series of ridges. They take a mas- 
terful grip upon the delectable but elusive weenie | 
and prevent it from slipping from its rightful 
place to fall to the floor or one’s lap. 


Sportsmen Get Eye Shield 


HINGED toa lightweight 
headgear, a transparent 
eye shield of new design 
affords unobstructed vi- 
sion for motorists and 
sportsmen. Obtainable in 
clear or colored shades, 
the flexible visor gives 
protection from wind or 
sun, while providing 
ample ventilation that 
eliminates fogging. f 


Nonskid weenie roll and mold in which it is made 
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Welded Freighter 
Is Nickel-Lined 


SET AFLOAT without a launching, 
the nickel-lined, all-welded freight- 
er Dolomite 4 sets precedents. Ar- 
tisans built it in an abandoned 
canal lock (P.S.M., Oct. '38, p. 
106), admitting water and opening 
the lock gates to float the 300-foot 
vessel into the New York State 
Barge Canal. Sixteen-gauge sheet 
nickel shields its holds from caustic 
soda and other highly corrosive 
chemicals it will carry. It has 
neither rivets nor ribs, and a re- 
Removable deck house being placed on the all-welded freighter © Movable deck house makes it con- 
“Dolomite 4." The novel craft is scen in the upper photograph _ vertible to a canal cargo carrier. 


Film Stars’ Photos 
Printed on Pillows 


NOT CONTENT with collecting 
photographs and autographs, 
star-struck movie fans in Eng- 
land go their American sisters 
one better by buying novelty 
pillow covers bearing the like- 
nesses of their favorite movie 
stars. Almost life size, the pil- 
low portraits are real photo- 
graphs printed on the fabric by 
a photographic-printing process. 
The material is first treated with 
a sensitizing solution, then ex- 
posed under the negative, and 
finally developed and fixed. 
Movie-star draperies, upholstery, 
and dress fabrics are being man- 
ufactured in a similar way. The picture is reproduced on cloth by a special photographic process 
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The grinder fills the cloth bag 
with chopped vegetables, and a 
hand press extracts the juices 


NEW electric juice ex- 

tractor makes it easy 
to prepare fresh-vegetable 
juices of every description at 
home. When carrots, beets, 
celery, spinach, fruits, and 
berries are fed into its mo- 
tor-powered shredder, they 
are instantly reduced to pulp. Collected in 
cloth bags, the product is said to yield all its 
vitamins, minerals, and other valuable nu- 
tritive elements in a powerful hand press, 


Earl Gresh at a woodworking bench in his own plant 
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Home Unit Extracts Vegetable Juices 


where tons of pressure exerted by means of 
a convenient lever squeeze out every drop of 
juice and leave only a bone-dry residue 
behind in the bag. 


Depression Turned Hobby 
into a Big Business 


UNDISMAYED when the depression hit the 
entertainment field a few years ago, Earl 
Gresh, former orchestra leader, proved his 
resourcefulness by turning for a new ca- 
reer to his hobby of creating artistic novelties 
from wood. He tried making women's purses 
from polished woods, and found the idea 
caught on. Now he has the fastest-growing 
pay roll in St. Petersburg, Fla., and his fac- 
tory turns out a variety of products that in- 
clude wooden animals, dress trimmings, 
bracelets, lamp tables, serving trays, and din- 
ner favors. 


Colds Prevent Fatal Ills 


GERM-FIGHTING white blood cells present in 
the noses of sufferers from “sniffy” winter 
colds may be a protection against infantile 
paralysis, sleeping sickness, and influenza, 
according to the U. S. National Institute of 
Health. Mice infected with cold germs have 
proven less susceptible to the fatal viruses. 
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Francis E. Wilkinson at 
work in the laboratory 
in which he harnesses 
high-frequency elec- 
tricity to change one 
substance into another 


Back-Yard Alchemist 


CREATES NEW SUBSTANCES 
, WITH HIGH-FREQUENCY ELECTRICITY 


ANCING electrons, whipped to a jitterbug frenzy, are 
performing miracles of modern alchemy in a back- 
yard laboratory at Glendale, Calif. Racing back and 
forth through coils of wire at frequencies up to 100,- 

000,000 cycles or vibrations a second, they transform water, 
natural gas, cottonseed waste, and potato peelings into new 
and useful substances for industry. 

At a blackened and scarred workbench covered with odds 
and ends of equipment picked up in junk shops, Francis E. 
Wilkinson sees matter undergoing strange, sometimes incom- 
prehensible changes. What his wizardry produces, not even 
he always knows. Yet the pulsing electrons already have 
created an entirely new, potent mo- 

z # a i tor fuel from cottonseed waste, 
pee vith cols canying hak: alcohol from water and natural 
terials turn into strange new 88S, Synthetic rubber from vegeta- 
products for industrial use ble residue. 
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In tubes like these, equip- 
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Where this modern alchemist’s researches will 
lead, even he cannot guess. He is bringing to 
bear on waste materials a new force, about which 
science knows little. How will high frequency 
affect industry? ‘“Go back a few years,” he sug- 
gests, “and consider how little man knew about 
heat. Water boils at 212 degrees. With what 
electrical frequency can heavy crude oil be trans- 
muted into another, more valuable creation? 
When we know that simple fact about various 
substances, we will have the beginnings of many 
new industries.” 

Wilkinson began his researches as a student at 
London University, in England, Later he came 
to the United States and settled in California, 
where for two decades he has worked as a con- 
sulting engineer and experimented in his crowded 
little laboratory. Unbreakable glass tubes, each 
wound to create a particular electrical frequency; 
spark gaps made from burned-out light bulbs; a 
galvanometer employing Christmas-tree tinsel— 
these are his principal tools. 

Tall, spare, easy-going, Wilkinson works me- 
thodically to achieve results the full effect of 
which may not be felt for another generation. He 
deals with frequencies which stagger the imagi- 
nation. Your radio programs flow through the air 
on frequencies in the 500,000-1,500,000 range. This 


Below are the coils that create the high frequencies used 
by Wilkinson in his experiments. A burned-out light bulb, 
wound to set up a magnetic field, serves as a spark gap 


man has knocked carbon out of natural | 
gas with an 80,000,000 frequency. Just 
as casily, he treats walnut oil with 100,- 
000,000. 

Three years ago he thought he was 
beginning to plumb a few secrets of the 
effects of electricity upon matter. About 
that time he turned his attention to 
round-the-world airplane flights. ‘Since 
petroleum products are not easily avail- 
able in all countries,” he reasoned, ‘the 
world must have a universal motor fuel, 
one easily manufactured anywhere.” 

He went to work to find a motor fuel 


Jar contains sulphur removed from crude oil by 
high-frequency treatment. Hydrometers show dif- 
ference in gravity of treated and untreated oil 
Cottonseed waste, | 

below, yields mo- | 
tor fuel, with a i 
rubberlike material 
| as a_ by-product 
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which could be created from fruits or vegeta- 
bles. He treated decayed fruit with elec- 
tricity, produced both alcohol and lubricants. 
Then he discovered that by adding products 
obtained from sour cottonseed oil to the alco- 
hol, he had an efficient motor fuel. For good 
measure, among the by-products was a mate- 
rial which looks, smells, and bounces like 
crude rubber. He submitted several pieces 
to a Los Angeles laboratory, and in a few 
days received a sheet of refined rubber. 
“Decayed vegetables will supply the alco- 
hol,” he told me. “Alcohol may be easily 
combined with the carbon radical from other 
oils, gums, and resins by high-frequency 
treatment. Thus motorists and airplane pilots 
need not depend upon oil wells for their fuel.” 
Five years Wilkinson labored, pouring 


Power transmitted without wires, by. this 
weird-looking apparatus, is picked up by 
the screen at rear to light a neon lamp 


e JITTERBUG ELECTRONS SERVE A MODERN ALADDIN 
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streams of high-frequency “juice” through 
waste natural gas and tap water. Eventually 
he hit the proper combination, and got alco- 
hol. Now he’s using gas rich in hydrocarbons 
in an effort to achieve a high-grade alcohol, 
one which will provide the basis for a high- 
test motor fuel. 

So with old newspapers—“that's wood, you 
know’—and dried potato peelings, rich in 
starch and several other useful chemicals. 
He showed me a jar containing a messy paste. 
It smelled like fragrant wild flowers. ‘‘Per- 
haps,” he hazarded, “waste paper one day 
will provide power for our engines.” 

On the day of my visit, Wilkinson was an- 
swering a hurry-up call from an oil company 
to find some way of making a sulphur-laden 
crude fit for use. For two hours he submitted 
a container of natural gas to an elec- 
tronic bombardment, 80,000,000 a sec- 
ond. Then he passed the gas through 
the black crude, which was itself 
undergoing a 150,000,000-frequency 
treatment. Finally he added salt water 
to the oil, settled out the water, evapo- 
rated the liquid. By “busting” the 
sulphur compound, he drove free sul- 
phur into the water and recovered it 


With the instrument below, consisting of two 
tubes and a condenser, Wilkinson detects 
ultra-short waves. Like 
most of his equipment, 
the device is homemade 
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as a small pile of gleaming yellow brimstone. 
In a half day he changed unusable crude into 
a lower-gravity oil which could be easily 
refined. 

Standing beside Wilkinson, you can see 
matter actually change under the electronic 
bombardment. It looks very simple, yet the 
process represents a lifetime of cut-and-try 
experiments. Two tall coils generate the high 
frequencies. The burned filaments in dis- 
carded light bulbs which have been wound 
with small wire to create a magnetic field, 
serve as spark gaps. High-frequency currents 
from this apparatus pulse through the coils 
of the tubular vessels in which he treats his 
raw materials. 

Peculiar discoveries attend his researches. 
For one experiment, he placed a copper elec- 
trode in a flask through which high-frequency 
current was conducted to a liquid. The liquid 
vaporized and passed through a second flask 
into a graduate, where it condensed. A quan- 
tity of metallic copper collected at the bot- 
tom. No heat had been generated, yet some- 
how the metal was transmuted through vapor 
and condensed again. On another occasion, he 
distilled and treated a quantity of carbon 
tetrachloride, which ordinarily will not burn. 
Yet after bombarding it with ultra-short 
waves, it became highly inflammable. Why? 
Wilkinson cannot say. 

When you approach the little back-yard 
laboratory, almost hidden among large clus- 
ters of bamboo, you see on the roof a large 
window screen, and a pair of copper floats 
fastened to the ends of a slanting rod. The 
rod serves as a transmitter, and the screen, 
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thirty-six inches away, as a receiver. With 
this set-up, he has transmitted enough power 
through the air to light a neon lamp in the 
room below. 

This back-yard experimenter labors with- 
out pay because he hates war, and hopes that 
his experiments may help provide enough raw 
materials for the world so that nations will 
cease going to war over them. 


Ground potato peelings may prove a profitable 
source of starch and other valuable chemicals 


Here are two of Wilkinson's 
light-bulb spark gaps. Wire 
wound around the glass 
provides an electrical field 


An old magnet, a spool, 
a coil of wire, and a 
Christmas-tree tinsel 
form this galvanometer 
to detect small currents 


IN THE LABORATORY OF FRANCIS E. WILKINSON e 
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| Wild Gas Well’ 
Plugged at Sea 


Gas roaring through the stack of the huge mani- 
fold, seen at the left being tested before use 


natural gas a day through the wa- 

ters of Vermilion Bay, on the coast 
of Louisiana, a runaway gas well re- 
cently gave professional wild-well fight- 
ers one of the toughest battles in the 
history of their dangerous occupation. 
Before they finally succeeded in stemming 
the rebellious flow after a forty-five-day 
fight, their machinery had been wrecked, 
two men had been killed, and a third had 
lost an arm. Photographs on these pages 
show various stages of the dramatic 
contest. 

While drill pipe was being pulled out 
of an oil well being sunk in the bottom 
of the bay, sand and gas suddenly began 
to blow up through the 9,667-foot hole. 
Soon enough gas to supply a city of 
1,000,000 inhabitants was spewing up 
through the water, with a roar that could 
be heard as far as Avery Island, twenty- 
two miles away. 

From Houston, Tex., H. L. Patton and 
his crew of dare-devil wild-well fighters 
were called—men whose work it is to 


Biss 250,000,000 cubic feet of 
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tame the runaway 
gassers. Assembling a 
capping manifold that 
weighed more than 
eight automobiles, 
they towed their pon- 
derous equipment out e 
to the well. As the 
first step in bringing 
the gas under control, 
they removed the 
barge supporting the 
drilling derrick. Plac- 
ing their huge manifold over the well outlet, 
they fastened it down to the casing with 
chains and started closing the two valves to 
stop the flow of gas. 

With a blast like the discharge of a can- 
non, the tremendous force burst the chains 
and the gas roared free—now on fire. Two 
men were killed by the explosion, and Patton 
was carried to the hospital with his right arm 
blown off at the shoulder. 

Undaunted by this disaster, the crew moved 


Wrecked by the explosion, the heavy equipment is towed away to be rebuilt 


back into action with their heavy equipment. 
Again the manifold was clamped over the 
well casing and the valves were closed. This 
time the chains held. The flames were 
checked, and 200 tons of mud were pumped 
down into the hole. 

Then, like a fleet of battle-scarred warships, 
the bargeloads of wrecked machinery were 
towed away across the inlet to Avery Island, 
there to be rebuilt for further struggles with 
the runaway forces of nature. 


Below, the drilling derrick, battered by the pressure of the 
gas, is being removed to make way for the wild-well fighters 


Los 


H 
is 
i 
ti 
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This is how the well looked before the 
derrick was removed. The flow of gas 
reached 250,000,000 cubic feet a day 
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The plane, shot down 
in target practice, 
is lifted from water 


Placed on a barge, 
the plane is in- 
spected. If it can- 
not be repaired, 
parts are salvaged 
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Salvaging 
Radio 
Targets 


PILOTLESS planes, controlled 
by radio and used as targets 
by British antiaircraft gun- 
ners, sometimes get hit. Photo- 
graphs on this page show 
what happens to the remains. 
Hastening to the spot where 
the disabled craft dived into 
the water, the “mother ship” 
from which it was operated 
hauls out the wreckage with 
a crane and deposits it on the 
deck of a barge for inspection 
to see what can be salvaged. 
Often the expensive, precision- 
control mechanism that makes 
these “Queen Bee” planes mar- 
vels of automatic piloting can 
be recovered. The motor and 
other standard plane parts are 
so much added booty. If the 
plane escapes the gunners, it 
returns and alights under ra- 
dio control beside the mother 
ship, to be refueled and made 
ready for another trip. 
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X-Ray “Candid Camera” Takes Snapshots 


CALLED ten times faster than conventional 
X-ray machines, the new 114-ton photographic 
model shown above has been developed by 
Westinghouse engineers for diagnosing ail- 
ments. It takes “snapshots” speedy enough 
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Clip Keeps Keys Handy 


FASTENING securely to the 
pocket of a woman’s handbag, a 
new clip holds keys where they 
may be reached without fum- 
bling through a scrambled mis- 
cellany of belongings. The handy 
clip can also be attached to a 
man’s pocket, brief case, or belt. 


to ‘‘stop” the motion of heart and lungs, even 
if a patient’s pulse rate exceeds 200 beats a 
minute. An X-ray tube with a novel spinning 
target produces the intense X-ray beam that 
makes this possible. 


Clamps Make Any Table a Workbench 


ANY good-size table becomes a workbench for planing and 
other operations, when a pair of handy new clamps are used 
to hold the work in place. Sharp teeth engage a board when 
a clamp is tapped against each end, and the clamps are then 
made fast to the table top with thumbscrews. 
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Extension 
Television 
Receiver 


LIKE extension tele- 
phones, portable  tele- 
vision receivers, which 
have just been put on 
the market, can be used 
in any part of a home. 
Each of the extension 
receivers has its own 
cathode-ray tube and 
lens for magnifying the 
image, which is origi- 
nally picked up by a cen- 
tral receiving set. In ad- 
dition to being portable, 
the new receivers are 
pivoted so the screen an- 


Portable television receiver with its screen tilted at best viewing angle gle can be adjusted. 


Electrical System 
BalksGunJumpers 


RUNNERS cannot jump 
the gun at track meets 
when an ingenious new 
electric starting system is 
used. As shown at the 
right, each runner rests a 
hand on a pad set in the 
ground as he gets set at 
the mark. The pads are 
electrically wired to the 
starting gun so that the 
pistol will fire only if each 
runner’s hand is pressing 
the pad in front of him. 
If a contestant lifts his 
hand prematurely, the cir- 
cuit is broken and the 
starting signal cannot be 
given, thus assuring that 
no runner gets under way 
ahead of his opponents. If a runner lifts his hand prematurely, the starter's gun will not fire 


: Vest-Pocket Binoculars 


COMPACTNESS and light weight are out- 
standing features of vest-pocket sports bi- 
noculars recently introduced. Tipping the 
scales at only six ounces, the three-power 
glass is designed to provide a wide hori- 
zontal field of vision. At a distance of 1,000 

4 yards, the binoculars cover an optical field 
452 feet wide. A leather case is provided 


| 


This three-power sports glass weighs only six ounces | With the unit. 
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ISFORTUNE brought Ger- 

trud Bertilson, of New York 
City, good luck. Last year, illness 
interfered with her work as a 
sculptress. While she was con- 
valescing, with time hanging 
heavy on her hands, she put her 
mind to work. The result is a 
new form of art—wool sculpture 
—which is bringing her wealth as 
well as wide attention. Instead of 
using conventional clay for model- 
ing, she creates her figures from 
varicolored bits of wool. They 
range from Don Quixote and oth- 
er characters from the pages of 
classic fiction, to Scandinavian 
peasants in colorful costume. Each 
figure brings her from ten to 
sixty-five dollars and she is sell- 
ing her novel “‘sculptures” as fast 
as she can turn them out. A 
group of her creations is shown in 
the accompanying illustrations. 


Varicolored bits of yarn 
are skillfully combined 
in the figure at left 


At the right, Miss 
Bertilson is seen 
at work in her New 
York City home. A 
hobby taken up to 
pass the time dur- 
ing an illness has 
proved profitable 


Don Quixote and Sancho Panza 


tide out of Cervantes's pages 
in this group sculptured from 
wool yarn by Gertrud Bertilson 


The tiny figure below in 
Swedish peasant costume 
brought thirty dollars 
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Spare Drive Units Make 


When the motor and transmission of 
this stainless-steel car wear out, 
they can be replaced with new ones 


HEATHED in 
streamline automobile has a compact 
driving unit that can be replaced in fifteen 
minutes. Feeling that the chassis and body 
will last indefinitely, the inventor claims that 
the replaceable - mechanism feature makes 


stainless steel, a new 


Comb Handle Curls Hair 


OMB and curler are now combined in 

one unit for dressing the hair. Made 
of a durable plastic material, the comb han- 
dle has a slot in one end to hold strands of 
hair while the unit is turned to form a 
curl, as illustrated in the photograph above. 
Hairpins are then inserted to hold the curl 
in place, and the comb-curler is removed. 
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“Lifetime Car’ 


the vehicle a lifetime car. Another unusual 
feature is a lighting unit on the top that 
bathes both the car and the road in glareless 
illumination. Mounted in the rear of the car, 
the motor is cooled by air scooped in through 
slots at the sides, as seen in the photograph. 


New Mirror Copying Game 
Baffles Smartest Players 


IMILAR to an old-time parlor trick, a 

novel game now on the market is said 
to baffle even the smartest players. The 
idea is to copy simple forms such as tri- 
angles, squares, and even straight lines, that 
appear on cards furnished with the outfit, 
while watching in a mirror the point of the 
pencil and the paper on which the design 
is being traced. This is done with a four- 
sided cabinet having a slot in the top and 
a mirror on its inside rear face. 


Designs are copied with the pencil seen in a mirror 
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with the Net | 


ELM TREES suck thirty-four gallons of 
water from the ground for every pound 
they add to their weight. 


Y 3 Tifa 39 
PAPER made by wasps was used in a book Bi; 
published in Bavaria in 1765. YL bold, 


DRY ICE never melts. It turns directly 
from a solid to a gas. 


RATS carry fifteen fleas on the average. 


WE WILL WOW 


CALL THE Roe 


Special License Plates 
Tag Careless Drivers 


SIXTEEN packages of cigarettes would | SPECIAL license plates for traffic violators 
have to be burned to produce enough smoke are being considered as a safety measure by 
to weigh one ounce. Cliff Davis, commissioner of public safety in 


Memphis, Tenn. If the measure is adopted, 


POTATOES form the base of anew kind motorists who persistently break traffic laws 


of synthetic plastic material produced in 


Holland. will be required to turn in their regular li- 

cense plates for special tags, similar to that 

LEAVES are greener on the upper surface | Shown in the photograph above, bearing a 
where the sun strikes them. skull and the words “‘traffic-law violator.” 


BEAVERS are voiceless. 


Match-Book-Cover Album 


AN ALBUM specially designed for hobbyists 
who specialize in collecting the covers of pa- 
per match books is now on the market. Bound 
' in loose-leaf form so that additional pages 
may be added, the match-book album has 
pages equipped with sufficient corner tabs to 
hold eight covers on each page. 


OFFICE WORKERS catch nine times as 
many colds as outdoor workers. 


SLEEP WALKERS can now be protected by 
electric-eye robots which awaken relatives 
if the persons leave their beds. 


RUBBER clothespins form the latest inno- 
vation for wash day. 


GILA MONSTERS store excess energy in 
the form of fat in their tails. 


SOME PEOPLE HAVE 
Q THE LUCK ! 


Golleet mateh-book covers?) This album helds! them 


MARCH, 1939 97 


Water Cools 
Big Trailer’s 
Brake Bands 


Driver regulating the stream of water from the long tank above his 
hand. Left, inside of wheel, showing water channel around brake band 


ATER-COOLED brakes are a novel fea- adjusted by means of valves, flow down by 

ture incorporated in a giant truck gravity from the supply tanks to circulate 
trailer used to haul lumber out of the forests over the brake bands, finally dripping off 
of Oregon. Tanks mounted at the rear of the onto the road. A close-up of one of the rear 
trailer serve as water reservoirs, with metal wheels, showing how water plays over the 
piping leading down to the wheels. Tiny brake band, is reproduced at the left. The 
streams of water, the size of which can be water tank can be seen above the man’s hand. 


Electric Motor Runs Workless Exerciser 


TO PROVIDE healthful exercise 
without any danger of strain, 
overexertion, or fatigue is the 
purpose of an electrically oper- 

i fa ated exercising machine recently 
i { placed on the market. Mounted 
| on a square base, the unit has 
two vertical columns, with ro- 
tating handles fastened near the 
top and revolving pedals at- 
tached near the base. Unlike 
mechanical horses now available, 
the new exerciser does not have 
a saddle. The user merely pulls 
a chair up to the machine, places 
the feet on the pedals and 
the hands on the handles, 
and flips a switch that 
starts the unit’s electric mo- 
tor. This drives the mech- 
anism to supply a rotating 
motion to the legs and arms. 


User sits in an ordinary chair. At the 
right is a close-up view of the exerciser 
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Parachute Jumper 
Wears Aerial 
lps ie a“ . 

Diving Suit 

ARACHUTE jumps from the strato- 
Dinners are made possible by a novel 

aerial “diving” suit recently given 
preliminary tests at Le Bourget air 
field at Paris. Made of special reén- 
forced rubber, this French innovation is 
equipped with a lightweight metal hel- 
met, and provides space for two oxygen 
cylinders to supply the vital gas to the 
parachutist as he plunges earthward 
through the rarefied air found at high 
altitudes. A lever on the helmet opens 
a porthole, so that the jumper can 
breathe the oxygen-charged air within 
the cabin of the plane as it climbs into 
the stratosphere. Just before leaping 
from the plane, the parachutist closes 
the helmet port, and turns on his oxygen 
supply, which he continues to use until 
he is close enough to the earth to open 
the helmet and breathe the outside air. 
The only precaution that must be taken, 
it is said, is to make sure that there is 
plenty of room for the jumper to get out 
of the plane, as the rubber suit balloons 
out when the air that is contained in it 
is expanded in the thin atmosphere of 
the upper air, making it difficult for 
the parachutist to get through the door 
of the plane's cabin. 


“The end of a trial leap. Levers on the front of the suit, visible in the upper photo, control the oxygen supply 
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New Adhesive Thread 
Binds Electric Cords 


ADHESIVE thread, designed for use 
in tying off the frayed ends of flex- 
ible electric cords and cables, and for 
other purposes, is now being manu- 
factured in England. Three strands of 
cotton, laid side by side and dipped in 
a special adhesive compound, produce 
the material, which is sold in spools. 


Automatic Canine Cafeteria 


OPERATED by clockwork to feed pets their rations 
at any predetermined time, an automatic canine 
cafeteria has been invented by a California woman, 

Dal Mrs. Alberta MacDonell, of San Francisco. The clock 
Made of cotton strands dipped in an adhe- throws an electric switch which operates a piston 
sive compound, this thread has many uses to push the food from the can onto a tray below. 


Private Weather Bureau 
Is Garageman‘’s Hobby 


OPERATING a one-man weather bureau, 
Basil Dhanens, a Vancouver, Wash., ser- 
vice-station proprietor, issues daily fore- 
casts to farmers of his vicinity. Between 
his house and garage, four years ago, he 
erected a high steel pole which carries 
wind-measuring instruments. Their read- 
ings are transmitted electrically to an 
instrument board in- 
side Dhanens’s six- 
sided weather sta- 
tion. Another tower 
houses instruments 
for measuring rain- 
fall and snowfall 
automatically to 
within a hundredth 
of an inch. Inside 
his hexagonal obser- 
vatory, Dhanens has 
three barometers of 
different types. From 
the data he collects, 
he predicts coming 
storms, waves of heat 
and cold, and wet 
and dry spells. 


Basil’ Dhonens showing arvisifor ‘his 
hexagonal weather station. At right 
he examines some of his instruments 
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Giant Navy Blimp Carries Crew of Seven 


EARLY as long as the average city block, by twin 550-horsepower air-cooled engines 

a new U.S. Navy blimp recently com- which spin three-bladed propellers ten and a 

pleted at Akron, Ohio., carries a crew of seven half feet in diameter. The car of the dirigible 

and has a 404,000-cubic-foot gas bag which houses the control mechanism and has ac- 

will lift 25,000 pounds into the air. Known commodations for pilots, radioman, navi- 
as the K-2, the giant nonrigid airship is driven gator, and mechanics. 


Rapid-Fire Rifle 
Has Extra Barrel 


ADAPTABLE for use at either long 
or short range, a new rapid-fire rifle 
invented by Melvin M. Johnson, a 
Boston, Mass., lawyer and a captain 
in the Marine Corps Reserve, has in- 
terchangeable barrels. In a recent 
test, the Johnson rifle fired 2,400 
shots in ninety minutes, including 
reloading, from thirty to 100 bullets 
a minute coming from the gun. 
Whenever desired, the barrel of the 
rifle can be removed and another 
slipped into its place. One barrel is 
for long-distance shooting; the other 
for work at close range. Complete, 
the new firearm weighs less than ten 
pounds. Johnson’s rifle is being 
studied by Government experts for 
possible adoption by the U.S. Army. 
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Changing barrels adapts the rifle for long or short-range use 
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Planes’ Bomb Racks Resemble Pontoons 


WHEN in flight, giant bombing planes re- 
cently completed for the British Royal Air 
Force look like seaplanes fitted with stream- 
line wing pontoons. Actually, however, they 
are land planes. In the formation-flight 


at the Same Time 


Hair is combed and brushed at 
the same time with a new beauty 
aid now on the market. The unit 
comprises a narrow brush with a 
groove at one edge into which a 
comb may be inserted. In use, the 
comb passes through the hair just 
ahead of the brush bristles, as 
seen in the photograph above. If 
desired, either the comb or brush 


photograph above, each ship has retracted its 
landing gear up into the fuselage. The “pon- 
toons” are streamline racks for bombs, which 
are released by remote control from the 
cockpit of the huge craft. 


Two-Way Radio for Ambulances 


Two-way radio sets are now being adopted by English 
hospitals as standard equipment for their ambulances. 
The transceivers will enable ambulance doctors to in- 
form hospital attendants of the preparations to be made 
while a patient is being rushed to the hospital, so that 
no time will be lost on arrival. 


can be used separately. Ambulance doctor communicating with hospital by two-way radio 
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“Freaks of Nature” 
Made to Order 
in Novel Tests 


Normally solid brown, the 
salamander above bears a 
mottled band produced by 
an operation on the embryo 


Y TURNING a plain brown salamander 

into a spotted one, Dr. Victor C. Twitty 
of Stanford University in California recently 
added a new feat to his scientific achieve- 
ments. In other delicate operations upon the 
lizardlike amphibians, he has produced Sia- 
mese twins, salamanders with extra legs, and 
specimens with eyes and heads in unac- 
customed places. For such experiments, 


Spaniels Get Ear Muffs 
for Warmth and Comfort 


IF COCKER SPANIELS get tired of lug- 
ging their long ears around, they have 
a friend in Ruth McCaleb of Evanston, 
Ill. She claims to be the first—and the 
official records of the Patent Office 
agree—to invent “ear pockets” for the 
oversize appendages. Hung over the 
dog’s head, her fabric sling carries the 
ears so that they “may hang and swing 
naturally,” she says, and keeps them 
warm besides. The illustration at the 
right shows Mrs. McCaleb trying it out 
on the dog. 
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The skilled hands 
of Dr. Victor C. 
Twitty molding 
the destiny of a 
tiny salamander 
under the micro- 
scope. The quar- 
ter-inch embryo 
is seen at left, 
greatlymagnified 


which some day may lead to the possibility 
of artificial control over human pigment and 
physical build, salamanders are used because 
of the extraordinary grafts that may be 
successfully performed upon them. To pro- 
duce the freak mottled specimen, Dr. Twitty 
transplanted a patch of pigment cells from a 
normally spotted species to the quarter-inch- 
long embryo of the plain-colored variety. 


Mrs. Ruth F. McCaleb tries out her invention on the dog 
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A scene at the Three Winds Dairy of Juan M, Ce- 
ballos, Wall Street broker, at Westbury, N.Y. 


Goat kids ore as playful as puppies or kittens 
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United States gathered in solemn 

conclave to discuss the joys and 
problems of one of the fastest-growing and 
strangest business-hobbies in the country— 
the raising of blue-blooded milk goats. It was 
the third annual meeting of the American 
Goat Society, the youngest of three American 


T SYRACUSE, N.Y., a few weeks ago, 
men and women from all over the 
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" Frank R. Coutant's pets welcome him at the pasture gate 


Tite Go 
How Hobby 


organizations devoted to goat culture and 
the registration of goat pedigrees. 

Started thirty-odd years ago by a group of 
goat fanciers who imported a few pure-bred 
animals from Europe, pedigreed-goat raising 
now enrolls thousands of fans—including 
movie stars, farmers, business executives, 
and housewives. Known officially by the 
fancy name of capriculture, the hobby already 


MARCH, 1939 


Three Winds Dairy's bar serves nutritious goat milk 


supports three magazines 

devoted to goat news, 

three registration socie- 

ties, and at least a dozen 

breeders’ organizations. 

Strange as it may 

seem to most Americans, 

who know only the smelly, 

comical-looking, tin-can- 

gnawing type of Ameri- 

can goat, well-bred European and African 
milk goats are beautiful, intelligent, and af- 
fectionate creatures that remind one strongly 
of deer. They are scrupulously clean in their 
eating habits, and make excellent pets. Pure- 
blooded mature females, or does, bring from 
seventy-five dollars to $150 each, while a 
prize winner has brought as much as $2,000. 
Pedigreed bucks bring even higher prices. 
Bucks do smell a bit rank, even the well- 
bred ones, and for that reason must be kept 
by themselves in their own private barns or 


By KENNETH M. SWEZEY 


105 


stables, but does are entirely odorless. 
Dogs and cats may make good pets, 
also, the goat raisers agree, but what 
other pet than the goat, they argue, can 
earn its keep? The chief reason for 
raising goats is really for the milk, 
which is delicious, rich, healthful, and 
economically produced. A single goat 
should produce upward of two quarts 
of milk a day—enough to supply an 
average family—for nine or ten months 
of the year. If you buy all its food, its 
cost of keep is less than ten cents a day. 
Seven or eight goats may be fed for the 
cost of feeding one cow. At retail, goat 
milk sells for from fifteen to sixty cents 
a quart. Marketing the milk from a 
herd of from twenty to a hundred goats, 
one can make a comfortable income. 
When goat milk is not used entirely 
by the owner, it is often sold to hos- 
pitals, to invalids, and to families with 
young children. Although it looks and 
tastes almost like cow milk, it has spe- 
cial properties which render it particu- 
larly good for body building and for 
correcting certain nutritional difficul- 
ties. For one thing, its reaction in the 
stomach is alkaline, while that of cow 
milk is acid. It forms a much softer 
curd, and its fat globules are smaller; 
| therefore it digests more easily. Goat 


“CERTIFIED MILK 
Here a worker is cap- 
ping bottles of goat 
milk. At scientific 
dairies, elaborate pre- 
cautions are taken to 
insure the animals’ 
health and cleanliness 


A Toggenburg, 
one of the most 
popular breeds of 
pedigreed goats, 
resembles the 
white-tailed deer 


And this is a Saanen. Combining 
beauty with good milking qual- 
ities, this breed is second in 
popularity in America to the 
Toggenburg. Note the chin wattle 


At the right is an 
Anglo-Nubian, 
produced by 
crossing goats of 
a strain that orig- 
inated in Abys- 
sinia with an 


English breed 
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milk is considerably richer in iron, and 
in vitamins B and C, than milk from 
even the best Jersey cow. As goats are 
almost entirely immune to tuberculosis, 
goat milk is seldom Pasteurized, ut is 
generally sold as “certified,” or high- 
est grade of raw milk. 

Besides the income from milk, goat 
raisers also derive revenue from selling 
breeding stock, goat cheese, goat candy, 
goat skins, goat manure, and goat meat. 
Buck kids, which are not to be raised 
for breeding, are killed young for meat. 

The four most popular breeds of milk 
goats among American raisers are 
known as Toggenburg, Saanen, Nubian, 
and Alpine. The first two are products 
of hundreds of years of careful breed- 
ing in Switzerland. It is claimed that 
they have a pedigree dating back to the 
time of Charlemagne, and that the Tog- 
genburg type was the result of crossing 
native does with wild chamois of the 
Swiss Alps. 

Except that it is smaller and a slight- 
ly darker brown, the Toggenburg 
resembles the white-tailed deer of 
America. Saanens are similar in build, 
but pure white. Nubians are large, 
exotic-looking animals with flop ears 
and Roman noses, that derive originally 
from Nubia (Continued on page 244) 
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Mealtime in Konig's model dairy b 
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Piped Light 
Aids Surgeons 
and Dentists 


PIPED LIGHT, providing sur- 
geons and dentists with power- 
ful, sterile beams devoid of 
heat, glare, or the danger of 
electrical shock, is made pos- 
sible by instruments molded 
from a _ transparent plastic 
which carries light around 
curves and bends (P.S.M., 
March ’37, p. 43). The molded, 
hand-held rodlike instruments 
have electric bulbs at their 
bases, powered either through 
extension cords from transform- 
ers that cut down 110-volt cur- 
rent to six volts, or by flash- 
light cells in a special base. 
Among the new plastic instru- 
ments are a tongue depressor 
that throws a concentrated beam 
on the throat of a patient, a re- 
tractor which serves the double 
purpose of holding back the 
cheek and lighting the mouth, 
and a long curved rod which 
castsa brilliant beam on the teeth. 


Intended for use by dentists, this 
stand-type lamp throws light through 
a curved rod of transparent plastic 
to cast a brilliant, shadowless beam 
directly onto the teeth of a patient 


By combining a light with a cheek retractor, the instrument pic- 
tured above serves the double purpose of holding back the cheek 
and supplying illumination for the work. Another aid is the tongue 
depressor at right, powered by flash-light cells inside the handle 


108 POPULAR SCIENCE 


Old Horn Calls Egg Dealer 


“BLOW FOR EGGS” reads the odd sign over an old 
horn fitted with bellows and mounted on a roadside 
tree on an English poultry farm. A toot on the 
horn denotes the presence of a customer when the 
owner is working at a remote point on the farm. 


Movie Make-Up Tested 
On Human Guinea Pig 


CTING as a human guinea pig, 

Mary Bovard, California film 
actress, hires out her face as a test- 
ing ground for new make-up mate- 
rials before they are approved for 
use by screen stars. Selected by a 
cosmetic expert for the delicate tex- 
ture of her skin, Miss Bovard submits 
to constant experiments for determin- 
ing the blend of make-up to give the 
best appearance on the screen. 


Working a bellows blows the horn to get service 


Transparent Oxygen Tent 
Is Air-Conditioned 


AN AUTOMATIC air 
conditioner takes the 
place of the conven- 
tional icing unit in a 
new oxygen tent re- 
cently introduced. 
Plugged into a wall 
outlet, the electrically 
operated apparatus 
furnishes a continuous 
supply of cooled, con- 
ditioned air to a pa- 
tient within a tent 
canopy made of a 
transparent, rubber 
sheeting. The canopy is 
discarded after use, to 
prevent any danger of 
spreading infection. 
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Odd Conveyor 
Helps To Stack 
Lumber 


DESIGNED to take the back- 
ache out of stacking boards in 
a lumber yard, an ingenious 
mechanism has just been put 
into operation in the State of 
Washington. Endless chains 
carry close-set pairs of arms 
up one side of a lofty steel 
framework and down the other. 
Workmen at the bottom, load 
the boards, singly or two at a 
time, between these arms. When 
they cross the top and begin 
the descent, the boards flop over 
and rest on the opposite pair of 
arms. Riding on these supports, 
they are lowered until they 
reach the workers at the top 
of the stack, who remove them 
and put them in position on the 
pile. As the stack rises, the 
men work at increasing heights. 
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“Guinea-Pig” 
Plants Get No 
Sun or Soil 


ROWN without either sunlight or soil, 
“incubator tomatoes” at the Smithso- 

nian Institution, in Washington, D.C., are help- 
ing scientists to study the mysterious effects 
of different kinds of light on plant growth. 
By feeding the tomato plants with chemicals 
dissolved in water, rather than by letting 
them grow normally in soil, Dr. Earl S. John- 


Dual Wipers Clear 
Car's Rear Windows 


“SEESAW” wipers that rock on 
a central pivot and clear rain and 
snow from the rear windows of a 
closed automobile, form one of the 
latest safety innovations for mo- 
torists. The wipers can be set in 
motion by means of a button on 
the dashboard. By clearing the 
rear windows, they enable the 
motorist to see behind his ma- 
chine through the rear-view mir- 
ror when driving under adverse 
weather conditions. 


MARCH, 1939 


To study its effect, light 
from the unit above is di- 
tected on plants growing 
in water and chemicals in 
the revolving jars at left 


son and others of the Insti- 

tution staff have reduced 

the number of variable 

factors in the tests to a 
\ minimum. The _ tomato 
plants form “botanical 
guinea pigs” on which the 
experiments are made. 
Placed in pots that are 
revolved at a _ constant 
speed to give all sides of 
the plants the same amount of light, they are 
subjected to artificial illumination. Some of 
the plants are placed under light that is pre- 
dominantly blue; others under illumination 
predominantly yellow; still others under light 
predominantly red. As the plants grow, the 
effects of the different kinds of illumination 
are noted by the research workers. 


The rear-window wipers are controlled by a button on the dashboard 
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Looking down on the 
Beaverton, Ore., air- 
port, haven for ama- 
teurs who construct 
their own airplanes 


Homemade craft in 
front of the row of 
hangars. The nearest 
ship has flown more 
than 3,000 hours 
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LEVEN homemade air- 
planes, embodying 
eleven different com- 
binations of construc- 

tion, roared northward from 
the “lower forty” of Charlie 
Bernard’s farm at Beaver- 
ton, Ore., and cut across 
lots ten miles to Hillsboro. 
There the amateur pilots— 
mechanics, truck drivers, 
loggers—zoomed and dived, 
putting on an hour’s show 
to help local air enthusiasts 
establish an airport. Then 
they flew in formation back 
to their home lot and side- 
slipped in the gathering 
gloom to an assortment of 
bumpy landings. 

Charlie Bernard is a dirt 
farmer, not an aviator. Nine 
years ago, observing that 
private flyers needed a 
roost of their own, he got an 
idea. Give them an airport 
where they could build and 
fly unhampered in planes 
of their own choosing. 

How that idea caught on! 
Around his “lower forty,” 
better known in Oregon as 
the Beaverton airport, twen- 
ty-nine hangars today house 
twenty-nine ships, from 
twin-cylinder babies capable 
of carrying only one man 
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How a Forty-Acre Field 
on a Small Oregon Farm 
Has Been Made a Haven 


for Amateur Aviators 


By 
ANDREW R. BOONE 


aloft to multicylinder monoplanes 
which match in speed and power 
well-known production jobs from 
the big factories. Homemade ships, 
built by boys and men engaged in 
full-time jobs, to satisfy their crav- 
ing to fly. Planes and engines cost- 
ing as little as $400, assembled and 
ready to leap swiftly into the sky. 

Drive out eight miles from Portland on a 
sunny afternoon, and you may find 200 auto- 
mobiles parked around the field, their occu- 
pants watching a score or more of these farm 
pilots tuning up engines, rounding out the 
belly of a square fuselage, installing slid- 
ing cockpit covers, or trying out some new 
idea in construction. 

Just the other day, two Portland me- 
chanics trundled a new low-wing airplane 
onto the field. Fred Shepard and Tom Krum 
are their names. For six months the two 


Charlie Bernard shows how hangar doors at the farm airport 
move on old automobile wheels that roll along small logs 


boys had been building that job, and when 
I visited Beaverton they were putting the 
finishing touches on their wire-braced, 
streamline landing gear. 

“What'll she do?” I inquired. 

“Ought to beat 105, top,” Shepard told me. 

“Sort of expensive, just for an occasional 
flight, isn’t it?” 


“That depends,” explained Tom Krum. 


“Figuring the sixty-five-horse-power engine 
and all materials, she stands us $450.” 
Later that afternoon, the boys took to the 


Allan D. Greenwood, state inspector, poses beside a basket-weave monoplane built at the Beaverton field 


MARCH, 1939 


; che 


113 


air and clocked 110 miles an hour 
over a measured mile. “Not so bad 
for amateur engineers,” grinned 
Charlie Bernard. 

These boys build their airplanes 
to fly, and keep on flying. Every 
little while some new idea pops up. 
It may be an unusual design or a 
plane of unusually light weight. 
George Yates, who helps engineer some of the 
jobs and test-flies most of them, started it 
with his “geodetic” monoplane. Uncovered, it 
resembles a basket. Even the wing contains 
no spar, strength being derived from the 
webbing itself. For nearly a decade Yates 
has been flying that ship, now having logged 
8,000 hours and worn out three engines with 
her. Not one crack-up mars her record. 

Allan Greenwood, Oregon's official aircraft 
inspector, licensed that plane. He approved 
the principle and later designed a bimotor 


Jos Trek? logging: foreman; ‘pawers ‘his Irttie 
Vellowsmondplatie withial two-cplindan: twenty: 
six-horsepower motor, as pictured at the left 


Below is Eugene Cooper, motor-truck operator and 
president of the Oregon Pilots" Association; fas: 
tening down the cowling of his plane for a flight 


low-wing monoplane of basket construction. 
This ship soon will hit the skyways. Except 
for a single wing spar to support the weight 
of the landing gear and the engines, the 
crisscross strips of metal will be the only 
strength members. 

That’s one side of the picture. On the 
other you see Joe Trtek’s little yellow mono- 
plane. When his job as foreman in a logging 
camp permits, Joe tinkers with his tiny twin- 
cylinder monoplane. Twenty-six horsepower 
is all he boasts. Or Walter Ruppert’s forty- 


mares 


Visitors swarm over the field on holidays. Here a curious crowd surrounds a reconstructed commercial plane 
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Fred Shepard and Tom Krum beside the plane they built at a cost of $450. It has made 110 miles an hour 


two-horsepower monoplane, which his fellow 
flyers described as the “sweetest-flying job” 
on the field. Equipped with wheel brakes 
and a tail wheel (most of ’em land on skids), 
his high-wing flyer climbs 1,250 feet a minute 
and cruises at ninety-five miles an hour. Or 
Buford Johnson’s spinproof—well, nearly 
spinproof—ship. Johnson took three years to 
that job, which I learned was an average 
construction time on these back-lot ships, but 
he turned out a high-wing monoplane that 
proved the envy of all the boys in the region. 

These flyers never think of buying a ready- 
made airplane. Most of them start with a 
set of plans, then throw away the plans and 
finish the job to suit themselves. Only one 
of the bunch carries a Federal license, while 
all have qualified for Oregon papers. ‘‘State’s 
examination is tougher, too,” Yates assured 
me. 

They started from scratch in more ways 
than one. When Bernard announced that 
they could use part of his 400-acre hay-and- 
grain farm, pilots from all 
over the state pitched in to 
level the field. ‘‘You’d never 
think it to look down this 
runway,” Bernard said as we 
observed a youngster wab- 
bling uncertainly on a take- 
off, “but I wore out a tractor 
knocking down the high 
spots.” Hangar by hangar, 
the project grew. All you 
need do is pay from five to 
seven dollars a month for 
hangar space. Only other 
qualification is go to the end 
of the line. Fifteen part-time 
flyers already are awaiting 
their turns for hangar space, 
and opportunity to build 
planes of their own. The fact 
that they may take four 
years to do the job seems to 
discourage few. 

At intervals, the builder- 
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pilots assemble at the field and take off on 
tours, sometimes for sport, again to help 
other flyers sell their communities on air- 
port improvements. Each year they assemble 
at Salem, the state capital, for a big air 
show. Not always are these pleasure trips, 
however. Not long ago, action was threat- 
ened which would deny these fellows the 
right to fly their planes. Almost overnight 
they laid their plans to visit a legislative 
committee. Nearly 300 swooped down on 
Salem, by plane, bus, and car. 

“Boys,” the committee chairman finally 
announced, “if you’ve got nerve enough to 
build and fly those crates, we won't stop you.” 

Few rules hinder the boys in their hobby. 
“Keep it safe,” preaches Eugene Cooper of 
Multnomah County, truck-driver president 
of the Oregon Pilots’ Association. “The boys 
present no hazard to interstate flying,” Ber- 
nard told me, “and I guess the State of 
Oregon can regulate us adequately.” Then 
he stepped off space for ten more hangars. 


“Sweetest-flying job on the field" is Walter Ruppert's open monoplane 
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Machine Scrubs Stonework 


STONEWORK may be easily scrubbed clean 
with an electrically powered brushing mathine 
devised by a New York City apartment-house 
superintendent. Resembling a floor waxer with- 
out the conventional long handle, the motorized 
brush has a special arrangement of ball bear- 
ings to allow it to be used efficiently while held 
in a vertical as well as a horizontal position. 


How the machine is held to scrub stonework of a building 
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Rotary File Is Office Aid 


A turn of the wheel brings any of the port- FILE clerks and 
able file's 25,000 cards instantly to view Other office workers 


can consult any one 
of 25,000 record cards 
quickly and conven- 
iently when filed in a 
portable, revolving 
record cabinet now 
available. The unit, 
mounted on casters 
so that it may be 
moved up to a desk 
or from one room to 
another, houses a 
central wheel divided 
into seven segments 
containing record 
cards. Any card may 
be found merely by 
turning the wheel. 


Game for Children 
Tests Lung Power 


BLOWING three featherweight balls into 
cups fastened to the inside of a trans- 
parent cylinder is the object of a novel 
toy game now on the market. As shown 
in the photograph above, the player blows 
into the hollow stem of the toy, causing 
a blast of air to stream upward from the 
base to lift the balls into the cups. 


Generator Regulator 


ELIMINATING hand control, a new, com- 
pact voltage regulator for industrial elec- 
tric generators is now available. The 
device, which consists of a number of 
graduated resistances selected automat- 
ically, keeps generators delivering power 
at constant voltages regardless of loads. 
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Timed Trips Through City 
Locate Traffic Delays 


TO TRACE the causes of traffic de- 
lays, an evening newspaper of Lon- 
don, England, is sending a ‘“‘timed- 
trip van” on regular journeys through 
the city’s trouble spots for motorists. 
A four-sided clock on the roof of the 
truck shows the time elapsed from 
the beginning of the trip, a 
large black hand registering 
the minutes and a red one 
the seconds, while placards 
on all sides of the machine 
announce the starting point 
and destination. Final re- 
sults appear in the next edi- 
tion of the paper. The novel 
survey is expected to aid in 
untangling highway snarls 
that inconvenience travelers 
and cost industry vast sums 
of money daily. 


Clock on roof tells 
point-to-point time 


Bikes Are Tested in Novel Safety Drive 


Wuat is called the first bicycle-safety- 
testing lane has been inaugurated at a 
Chicago high school, where 1,100 owners 
recently submitted their machines for in- 
spection. Upon approval of brakes, lights, 
reflector, horn or bell, tires, spokes, chain, 


oot: 


and pedals, each owner received a metal tag 
certifying the bike to be in safe condition 
to ride. Sponsored by the local board of edu- 
cation, the tests, shown in the photograph 
below as they were being conducted, aided 
a campaign of the National Safety Council. 


This inspection line, patterned after those used for cars, passes on the mechanical fitness of bicycles 
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Submarine on rails, Shipping 
Simon Lake's experimental un- 
derwater craft made railroad 
men worry about the overhead 


Py. 
0000 
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A railroad clearance engineer's nightmare is this triple 
crossing at Richmond, Va., where three main lines converge 
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CIRCUS giraffe, thrusting his bean- 
pole neck through the top of his spe- 
cial crate car, recently held up a 
train load of animals in front of an 
overhead bridge fifty miles from their next 
show town. The giraffe was three inches too 
tall to pass under the bridge; forward motion 
of the train meant that the giraffe would get 
his valuable neck broken. The conductor, un- 
able to cope with this bizarre traffic compli- 
cation, phoned the headquarters expert in 
charge of freight clearances. It was a new 
problem, but the clearance expert was equal 
to it. “Drop a carrot into the giraffe’s crate,” 
he advised. The carrot was dropped, the gi- 
raffe ducked down to get it, the engineer 
jerked the throttle, the train went under the 
bridge, and all the animals got home that 
night. 
This little byplay with a giraffe is only one 
of the dodges by which 
clearance experts solve 
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the “low bridge” hazard that confronts rail- 
roads. Every overhead railroad bridge (the 
New York Central alone has over 2,000) men- 
aces freight revenue by limiting the height of 
the objects that can pass under it, thus creat- 
ing plaguy clearance problems for traffic spe- 
cialists who are masters of the “near thing 
and the narrow shave.” This clearance expert 
is a combination of lightning calculator, 
trouble shooter, and handcuff-escape artist. 
With slide rule, charts, and raw ingenuity he 
gets his shipments in and out of daily squeezes 
that would baffle a Houdini. His bible is a 
huge volume which tabulates every bridge and 
side clearance in the United States, Canada, 
Mexico, and Cuba. More than a million ob- 
structions are listed. This clearance informa- 
tion is gathered by the railroads themselves, 
and is kept accurate by constant rechecking. 

The Pennsylvania, for example, operates a 


WOODBURY “clearance car,” run- 


ning it continually 


Traveling 10,000 miles a year, the Pennsylvania Rail- 
road's clearance car, seen below, keeps a constant 
check on bridges, cuts, and tunnels over the system 


7) 
a 


r 
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over every foot of its tracks and filing the 
data obtained for each obstruction. A frame 
erected on the car carries a bristling array 
of wooden “feelers” marked off in feet and 
inches from a point midway between the rails. 
As the car pushes past a tunnel wall or bridge 
girder, these rods are thrust aside and the 
official measurer can tell at a glance just 
how close each obstruction is. This handy de- 
vice is always on the move, travels some 
10,000 miles a year, and does the work in a 
fraction of the time that would be required 
by hand. With the accurate measurements it 
provides, the Pennsylvania handles 2,500 
close-clearance shipments a month, with prac- 
tically never an insuperable jam. 

Two years ago, a mining company asked 
the Canadian Pacific to transport the 100-foot 
river steamer Radium King from Montreal 
to the banks of the Mackenzie River, on the 
other side of the continent. Innumerable ob- 
structions along the 3,000 miles of single 
track through northern Canada would pre- 
vent any such bulky object from passing. But 
an ingenious clearance expert came to the 
rescue. “Just cut Radium King up in sections, 
ship her on flat cars, and weld her together at 
the end of the trip,” he proposed. This was 
done; the vessel is now on the Mackenzie 
River, giving as fine service as if she had been 
built on the spot. 
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When the fate of some revenue-producing 
giant hangs in the balance, the clearance ex- 
pert tries a thousand shifts. He has switch 
stands and water tanks taken down, station 
canopies lifted. Sometimes he digs under a 
track, sinking it as much as a foot or two to 
get the proper clearance. Again, he has tracks 
actually pulled up and moved. If all this is 
futile, the clearance man becomes an expert 
geographer and goes to work with maps and 
diagrams to see how he can avoid immovable 
obstructions. Routing is often necessary over 
a combination of lines, frequently back and 
forth several times between the same two. A 
railroad would rather share a big freighting 
job with a rival than refuse it altogether. The 
Boston and Maine, for instance, has a main- 
line connection with the West through the 
five-mile bottle neck of the Hoosac Tunnel, 
in western Massachusetts. Shipments are 
often accepted which cannot pass through 
the tunnel, and then are often surrendered 
to the little Rutland Railroad for a short by- 
pass to the north. The Rutland gets a good 
share of its business this way. 

The most difficult shipping problem ever 
offered to an American railroad was the disk 
of glass for the Mount Palomar telescope, the 
largest in the world. The original specifica- 
tions for the mirror called for a 300-inch 
diameter, but traffic experts warned the 
manufacturers that such 
a tremendous piece of 
glass would stand twen- 
ty-five feet high—nearly 
eight feet higher than the 
average bridge. Regret- 
fully, the scientists had 
to drop their figures to 
200 inches. Thus the 
height of a railroad bridge 
can, and in this case did, 
limit the achievements of 
modern astronomy. 

Before the fragile glass 
could be shipped from 
Corning, N.Y., to Pasa- 
dena, Calif., approximate- 
ly 1,000 bridges were 
carefully “cleared” in ad- 
vance by the experts in 
charge. The narrowest 
squeeze anticipated was 
at a low bridge in Kan- 
sas City, Mo., but even 
here, the blueprints 
showed that the disk, 


Forty-two cars bearing gate 
sections for Boulder Dam. A 
shipment like this requires 
close calculation for routing 
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standing seventeen feet and seven inches 
above the rails, would have a margin of safety 
about the thickness of a pocket Bible. When 
the train arrived, however, not even a sheet 
of paper would slip between the top of the 
erate and the bridge girders. Frost had 
heaved the tracks just enough to destroy the 
tiny margin of clearance! Only a tortuous 
detour over a rival railroad solved that one. 

Seventeen feet of height and eleven of 
width are the usual clearance allowed on 
eastern roads; modern trackage in the West 
usually gives a foot or two more, Naturally, 
the railroads and the manufacturers try to 
work together; the maker must build his ma- 
chines so they will clear known obstructions. 
If he can’t—or won’t—then it is up to the 
expert to squeeze the giant through by dis- 
mantling his railroad, or by trick methods of 
routing. When both these fail, the expert must 
say “No,” and the shipment doesn’t go. Where- 
upon everybody loses money and business. 

America lives by huge machines—vast dy- 
namos, turbines, and steam shovels that grow 
larger all the time. But railroad bridges re- 
main a fixed quantity. To gain the few nec- 
essary feet in the dimensions of their 
machines, large companies like General Elec- 
tric and Westinghouse now build their own 
special drop-bottom flat cars. These cars are 
so constructed that a large object can be 
slung between the wheels of the car, barely 
clearing the rail tops and thereby reducing 
head clearance by several feet. 

The gigantic pipes that are now a part of 
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Boulder Dam had to be thirty feet in diam- 
eter. No railroad in the United States could 
deliver them, so a pipe-casting factory had to 
be erected at the dam site. A New Jersey 
manufacturer recently made a large oil tank 
destined for a refinery in Illinois. No rail- 
road could touch it, although every line to 
the West was canvassed for clearances. Fi- 
nally the maker, in disgust, had the tank 
moved to Hoboken on a motor trailer, dumped 
into the Hudson River, and towed by tug 
some 1,500 miles through the New York State 
Barge Canal and the Great Lakes to the cus- 
tomer. The journey took ten times as long as 
it would have if the tank had been a few 
inches smaller and could have gone by rail. 

A new type of difficulty has arisen in han- 
dling freight trains on electrified railroads. 
Here, a nine-inch-wide gap must be pre- 
served between large shipments and the over- 
head trolley wire. If this gap is not main- 
tained, the high-voltage current may jump 
from wire to cargo and cause a ruinous short 
circuit. To pass through bridges and tunnels, 
the trolley wire has to dip coma perilously 
close to the train, /( 


Pennsylvania Railroad clearance car measuring side 
room ona bridge and, at left, in a rocky cut. Wooden 


“feelers,” attached to a frame erected on the car, 
gauge the distance from a point midway of the track 
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New Motorized Aquaplane Is Speedy 


You need no tow to enjoy the 
thrill of riding a gasoline-pow- 
ered aquaplane, latest innova- 
tion in aquatic sports (P.S.M., 
Nov. ’38, p. 109). One of the 
fastest of the new self-propelled 
scooters, pictured below, skims 
over the water at twenty-five 
miles an hour under the power 
of a four-horsepower inboard 
motor. Its fittings include a 
remote-control gas throttle that 
can be operated from a standing 
position, a bilge pump, and a 
gasoline tank of two-gallon 
capacity. Twenty-six water- 
tight compartments are declared 
to make it unsinkable. The mo- 
torized aquaplane is illustrated 
out of water to show the keel, 
propeller, and rudder. 


. 
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Stern view of power aquaplane, raised out of water to show keel, rudder, and propeller 
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This diagram shows construction of 
the new antiaircraft projectile. It 
does not have to score a direct hit 
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How light reflected from the 
body of a raiding plane would 
be caught by the passing shell 
to set off its explosive charge 


as it hurtles past its target, an antiaircraft 

shell reported under development in Sweden 
offers a potent new threat to air raiders. To cripple 
or destroy a bombing plane, the missile need merely 
pass near it, according to information received in 
this country. 

During the flight of the shell, portholes in its 
nose emit rays of light from a powerful electric 
lamp. Beams that fall upon the body of an air- 
plane are reflected to similar portholes in the base 
of the projectile, and are concentrated by prisms 
and a lens upon a photo-electric cell. This actuates 
a relay to close an electric circuit that explodes 
the detonating charge, and, in turn, the main 
charge of high explosive—-at the exact moment 
when the bursting shell can do greatest damage. 

Through an ingenious refinement of design, the 
projectile can be used against planes in full day- 
light as well as by night. Its electric circuit is so 
tuned as to respond only to rapid intermittent 
flashes of light, such as are produced by its own 
rotation in flight. Hence it can be set off only by 
refiection of its own light beams from a plane, and 
not by sunlight or lamplight. If it misses its mark 
by such a wide margin as to fail to explode, an 
auxiliary time fuse explodes it as it descends. 


PL apt algae exploded by an electric eye 
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It took Howard Cleaves 
three years to get this 
famous photograph 


of an osprey rising 
from a strike. He used 
the decoy goldfish 
and camera blind seen 
at the right and below 


to film diving ducks in action. He has 
cruised 250 miles over the Florida 
Everglades in a blimp to photograph wild- 
life below. He has crouched night after 
night for more than a week in a steel barrel 
on the edge of a forest clearing to record 
flash-light pictures of wild bears. 
For more than a quarter of a century, 
Howard Cleaves, of Staten Island, near New 


| |: HAS descended in a water-tight tank 
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York City, has been a wilderness camera- 
man. He has traveled more than 50,000 
miles, from Labrador to the South Seas, to 
get his pictures. And, counting the indi- 
vidual frames of his movies, he has snapped 
upwards of 1,000,000 wildlife photographs. 

If a stone, tossed aloft by a boy on Staten 
Island in 1906, had not glanced off a tele- 
phone wire, Cleaves might never have done 
any of these things. He was the boy and 
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Brings ‘Em Back on Film 


HIS STUDIO THE WILDERNESS, 
HOWARD CLEAVES HAS MADE 
1,000,000 NATURE PICTURES 


By EDWIN TEALE 


the wire supported a baby kingfisher. The 
sudden jar sent the bird tumbling to 
the ground. Young Cleaves carried the 
stunned creature home and a neighbor, 
who owned a camera, let him snap its 
picture. That early photograph started 
him on his adventurous career. 

The success he has had in bagging 
creatures of the wild on film has been 
achieved through a unique combination 
of daring, patience, and mechanical in- 
genuity. One of his many innovations is 
a “diving suit” for his camera. This 
water-tight box, with powerful floodlights 
on either side, can be lowered at the end 
of a steel cable to obtain submarine shots. 
The camera, focused through a plate- 
glass window, is operated by remote 
control. 

At Silver Springs, Fla., in 1937, Cleaves 
descended in a metal tank, four feet 


Here the wilder- 
ness photographer : 
is assembling his a 

portable generator 
and lamps beside 
his special trailer 
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For night work, a slender flash light taped to the 
side of the movie camera helps in making adjustments 
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© Howard Cleaves 


© Howard Cleaves 


A cottontail rabbit baited 
with an apple. Left, a wild 
black bear snapped while it 
licked honey from its lips 


square and seven feet 
high, when he filmed the 
underwater actions of 
wild ducks. Beforehand, 
he went down with a div- 
ing helmet and sprinkled 
cracked corn, wheat, and 
dried peas along the bot- 
tom. His film, the first 
of its kind ever made, re- 
vealed that these water- 
fowl paddle with alternat- 
ing feet when swimming 
along the surface but use 
both feet in unison when diving for food. 
Another mechanical aid of Cleaves’s is a special 
attachment for one of his movie cameras. It per- 
mits him to switch quickly from distance shots to 
close-ups. For night work, he has a slender flash 
light taped to the side of his camera. It enables 
him to see when making adjustments in the dark. 
He is the first man in the world to take night 
movies in the wild by means of a portable gen- 
Clesves: loadiag erator and photoflood lamps. 
with ee eatreciee One of his early experiences with this outfit re- 
that operate a sulted in seventy-five feet of film recording what 
powerful light is pretty close to the queerest movie on earth. He 
he uses in taking had focused his camera on a bear trail in the Ap- 
some of hisamaz- palachian Mountains and had dumped a gallon of 
ing night photos peach marmalade on the path to attract the animals 
to the spot. Late at night, he heard one of the 
great brutes lapping up the marmalade. Switching 
on the lights, he started the camera. The beast 
paid little attention to the glare and Cleaves ex- 
posed seventy-five feet of film before it disappeared 
in the woods. Later, he discovered he had slipped 
up on the exposure. The movie was perfectly black 
except for a white spot that came and went in the 
center of the picture. It was the light-pink tongue 
of the invisible bear lapping up marmalade! 
Complete with fuel for the single-cylinder engine, 
Cleaves’s generator weighs less than 100 pounds. 
§ When the motor is spinning at 2,500 revolutions a 
ree A minute, the compact ets outfit supplies sufficient 
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current to keep three big 
photoflood lamps burning. 
By their light, a man could 
read a newspaper at a dis- 
tance of 200 yards. 

Only on dark, moonless 
nights can Cleaves take 
his photoflood pictures of 
wild subjects. If they see 
him, even dimly, they shy 
away. He had a curious 
experience of the kind in 
Florida. Mounting his 
lights at the bow of a 
small boat, he cruised 
bout, filming the eerie 
night life on the edge of 
the Everglades. Water moc- 
casins writhed along, swim- 
ming far out from shore; 
huge water beetles slapped 
against the lights; bats 
zigzagged in and out of 
the glare. At one point a 
brown pelican was perch- 
ing on the gray stub of 
an old tree. The boat, with 
its brilliant floodlights, drifted to within six 
feet of the bird without alarming it. Then, 
as an experiment, Cleaves turned the beam 
of a small pocket flash light on his face. The 
instant the bird saw the human countenance, 
it flapped away in a panic! 

Many times, Cleaves has gone into the 
Everglades on filming expeditions. But, in 
1937, he got his first aerial view of that 


© Howard Cleaves 


Tree swallows roosting at night on tall grass in a New Jersey swamp 


vast wilderness of sawgrass, muddy lakes, 
and hummocks. For five hours, he rode a 
lighter-than-air blimp above the swamp, 
photographing the strange wildlife below. 
Snapped from above, pictures of nesting 
flocks of birds showed back patterns never 
photographed before. At one place, Cleaves 
spied a huge alligator lying motionless near 
a mangrove thicket waiting for baby ibises 


© Howard Cleaves 


Canned salmon was the bait that drew this raccoon and skunk within range of Cleaves's lights and camera 
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Br'er Fox caught in the act. 
Patience, skill, and ingenu- 
ity get results for Cleaves 


to fall from the nests of a colony of these 
water birds. As the shadow of the blimp 
passed over it, the reptile rushed away in 
a panic, leaving a long wake in the mud 
and water. 

Almost everywhere that Cleaves has gone, 


The wilderness photographer assembling his 
portable blind. It consists of a collapsible 
bamboo frame and a cover of imitation grass 
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whether it has been 
the South Seas or the 
cormorant cliffs of 
Labrador, new pieces © 
of equipment have 
been devised to aid 
him in his work. In 
preparation for the 
Labrador trip, for ex- 
ample, he designed a 
rounded “igloo” blind 
in which to hide and 
snap his pictures. The 
demountable bamboo 
framework is fitted to- 
gether by means of 
short lengths of brass 
tubing. 

For work in a wood 
or a pasture, Cleaves 
covers the framework 
with a “magic carpet” 
of imitation grass, 
tinted green. So real- 
istic is this covering 
that several times, 
while he has been 
crouching inside wait- 
ing for wild subjects 
to come within range 
of his camera, cows 
have approached and tried to eat the “grass” 
from the covering! 

The first picture of Cleaves’s that at- 
tracted wide attention was a snapshot he 
obtained by three years of planning and the 
use of a mechanical goldfish. 
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To get underwater pictures of 
diving ducks, Cleaves first went 
down in a diving helmet to 
scatter food, as below. Then he 
filmed the action from a tank 


For two weeks each spring, fish hawks, 
or ospreys, used to come to a small pond on 
Staten Island to hunt golden carp before 
their regular sea-food prey came north. 
Cleaves set up his blind on the shore and 
waited day after day, hoping to catch one 
of the magnificent birds rising from a strike. 
All the action that year took place too far 
away to photograph. 

The next season, he whittled out a crude 
imitation fish and anchored it near the blind. 
This decoy, however, failed to fool the birds. 
The third year, a friend of his at the Amer- 
ican Museum of Natural History made a 
mechanical carp of wood, celluloid, and glass 
so designed that a tug on a black linen 
thread would make it wiggle realistically 
in the water. With this decoy in place, 
Cleaves waited in his blind, camera ready. 
A large osprey, beating down the shore in 
a light wind, spied the wiggling fish, 
swooped, struck, dropped the decoy, shot 
upward with a scream of rage. Cleaves 
clicked his shutter at the precise instant to 
catch on film what has been called one of 
the greatest bird pictures ever taken. That 
1/100th-of-a-second snapshot, that took three 
years to get, has been published time and 
again both here and abroad, has been used 
in textbooks, and has even served as a 
model for painters. 

The fastest action Cleaves ever filmed was 
the leap of a frightened deer in the moun- 
tains of western Pennsylvania. Years ago, 
an oil well was abandoned in the region 
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after quantities of salty water had been 
pumped out on the ground. Deer came from 
miles around to use the place as a salt lick. 
With 250 feet of rubber-coated cable stretch- 
ing from his generator, hidden in a thicket, 
to a huge moldering log, Cleaves set up his 
lights and camera. Hiding behind the log, 
he waited night (Continued on page 246) 


With his battery of lights mounted in a small boat, © 
Cleaves cruises about making wildlife night movies 
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‘Is Fishir 
W inged Sf 5 


OMING pigeons take the 

place of radio for emergency 
communication on fishing boats 
working out of the harbor of 
Freeport, Long Island, N.Y. The 
boatmen’s association at that 
coastal town maintains a flock of 
over 100 birds in a spacious, airy 
coop near the docks. Most of the 
fishing boats are not 
equipped with radio, so 
each craft takes on a crate 
containing a pair of the 
birds as it puts out to sea. 
Each bird has a tiny metal 
receptacle fastened to its 
leg, in which an emergency 
message can be placed. In 
case of fire, injury, sick- 
ness, or other emergencies 
at sea, the pigeons are re- 
leased from the boat to fly 
back to Freeport with a 
written request for help. 
In many cases, they have 
brought timely aid to 
parties in distress. 


At top of page, a 
pigeon is being re- 
leased from a boat 


Above, a boatman 
receives two birds 
in a cage before 
putting out to sea 


Right, winged mes- 
sengers waiting in 
their coop for the 
next call to duty 
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Charged with static electricity, wand repels plane 


Wand Controls Planes 
in Scientific Toy Kit 


TINY model airplanes made of aluminum 
foil soar, dip, and turn in response to the 
waving of a “magic” wand furnished with a 
novelty toy kit now available. The wand, 
made of black hard rubber and fitted with a 
metal tip, is rubbed with a piece of wool, 
thereby taking on a charge of static elec- 
tricity. When the metal tip of the wand is 
touched against the model plane, the latter 
assumes a similar charge and is repelled. 


New Airplane Fuel System 


SWITCHING automatically from an empty 
gasoline tank to a full one, a new fuel system 
developed by U. S. Army Air Corps engineers 
eliminates the danger of engine failure when 
the pilot is too busy to make the change. 


Mechanical Boxer Packs a Mean Wallop 


COMPRESSED air supplies the punch behind 
the mechanical fists of a novel boxing ma- 
chine just developed by Frederick Westen- 
dorf, of Gary, Ind. Designed to provide boxers 


with practice in dodging and blocking blows, 
the mechanism is controlled by an instructor 
who operates gunlike triggers to fire the 
mechanical fists at a human opponent. 


Boxer trading punches with the practice machine. Compressed air drives the gloved "fists" of the device 
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Large Tin Funnel and Oil Can 
Form Homemade Diving Helmet 


MPLOYING two automobile tire pumps, an inverted funnel, 

and a five-gallon oil can, a group of amateur divers in Oregon 
constructed the odd diving outfit pictured on this page. The two 
pumps, located at opposite ends of a long board, are operated by 
a single handle, each pump forcing air into the helmet at alter- 
nate strokes. Ordinary garden hose delivers the air into the top 
of the inverted funnel, which is soldered to the top of the tin-can 
helmet. Used air is exhausted through an opening between rubber 
padding at the base of the helmet and the shoulders of the diver, 
Weights and a piece of sacking tied under the arms of the user 
hold the homemade helmet in place. A safety rope is tied around 
the diver’s waist, for pulling him in if trouble develops. 


Amateur diver ready for a dip. 
The helmet is a tin can with a 
funnel soldered onto the top 


While one man works the handle of a homemade 
pump, another pays out the safety rope and garden- 
hose air line. At left, diver is completely submerged 
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Ice and Roller Skates Combined 


ROLLER SKATES and ice skates ingeniously combined into one 
adjustable unit are now available to skating enthusiasts. With a 
tubular blade attached to its adjustable steel chassis, the device 
serves as an ice skate. When the blade is removed, rollers may be 
attached in several different arrangements to form a two, three, or 
four-wheeled roller skate. Some of these combinations are 
illustrated in the photographs reproduced below. 


Skates may be used on ice, 
or with two, three, or four 
rollers, as illustrated in 
the photographs at the left 


Conveyor on Truck Delivers Coal 


COAL is delivered into home or factory bins without shovel- 
ing, dumping, or hand carting, by trucks equipped with a 
new conveyor-belt attachment. Operated by the truck motor, 
the unit consists of an eight-inch rubber belt that can be 
adjusted to carry coal to either side of the truck body into 
elevated or out-of-the-way bin openings. With an auxiliary 
chute, it may be used to clear an intervening fence or hedge. 
Hinged baffle plates and extension sides prevent spilling. 


Novel Safety Flap 
Shields Matches 


DESPITE the fact that most 
paper-match books carry a 
printed warning to close the 
cover before striking a match, 
many accidents still occur 
when sparks from an igniting 
match fly back to set off the 
remaining matches. To pre- 
vent this, a new type has a 
paper safety flap that covers 
the match heads at all times 
to shield them from sparks. Conveyor unit built into truck delivering coal to elevated bin opening 
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Electric Carillon Has No Bells 


A keyboard in the console of the organ 
operates the small chimes electrically 


HURCHES unable to afford 
a costly carillon can now 
avail themselves of an inexpen- 
sive substitute, with the intro- 
duction of a loudspeaker system, 
designed by Francis J. Rybak, 


Two of four big speak- 
ers set in a church belfry 
to broadcast the chimes 


Twenty-one chimes, less 
than five feet long, give 
the carillon its tones 


sole, the “bell ringer” 
plays a set of twenty- 
one tubular chimes, of 
the type used in or- 
chestras, ranging up to 
a maximum of five feet 
in length. Their sound, 
electrically picked up 
and magnified to en- 
ormous volume by a 
vacuum-tube amplifier 
of new design, issues 
from four powerful 
loudspeakers in the 


organ specialist, that closely simulates the belfry. In an installation in one eastern city, 
majestic tones of massive bells. Using a the synthetic carillon can be. heard over 
small keyboard mounted on an organ con- an area of ten square miles. 


Concealed Radio Transmitter Sends Holdup Alarm 


ITHOUT endangering 

himself by any telltale 
move, a victim of a holdup may 
sound an alarm, with a radio 
outfit devised by a Chicago in- 
ventor. Designed especially for 
bank employes, payroll carriers, 
and night watchmen, the device 
is completely hidden beneath 
the user’s clothing. To call for 
help, he has only to take an 
extra-deep breath. A band en- 
circling his chest closes an 
electrical circuit, and a tiny 
automatic transmitter flashes a 
string of alarm signals to a 
By taking a deep breath, the victim starts transmitter to send alarm central receiving station. 
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Sculpter 
Turns Lard 
into Pigs 


WiIrTH lard as his medium, 
a prominent Chicago sculp- 
tor, Charles Umlauf, recent- 
ly executed one of his 
strangest commissions. The 
result of his labors was a 
piece of statuary from 
which a big pig and a little 
one grinned at visitors to an 
international livestock ex- 
hibition. More than 500 
pounds of pure lard went 
into the making of the novel 
work of art, to which the 
sculptor is shown applying 
the finishing touches in the 
illustration at the right. 
The photograph also shows 
some of the unconventional 
tools that he pressed into 
service, including a trowel- 
shaped implement, a large 
wooden scoop, and a set of 
smaller scrapers for more 
delicate modeling of the un- 
usual group. Reversing the usual process, sculptor Umlauf made these pigs out of lard 


Coin Unlocks Dial Phone 


THRIFTY telephone subscribers who like to 
pay as they go, or whose good nature is im- 
posed upon by “‘chiselers” to make free phone 
calls, may welcome a new coin-box lock at- 
tachment for dial instruments. A metal arm 
locks the dial until the user drops a nickel in 
a slot, or the owner inserts his private key. 


Shin Guards 
for Workers 


STRAPPED on over 
shock-absorbing 
pads of sponge rub- 
ber, fiber leg guards 
of new design save 
industrial workers 
from barked shins. 
Ribbed for strength, 
the guards may be 
worn either outside 
or under the cloth- 
ing, as illustrated at 
the right. 


Only a coin or the owner's key releases the dial 
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Ball Knocked for a Loop in Novel Game 


HEAVY sponge-rubber ball, suspended 
on a cord from an upright, provides fun 
and action in a new tennis-type game. Using 
wooden paddles, opposing players try to score 
goals by batting the ball through either of a 


Gearshift-Lever Switch 
Operates Turn Signal 


RIGHT and left turns are signaled from a 
convenient control set on the knob of the 
gearshift lever, with a combination tail light, 
stop light, and directional indicator of new 
design. A pilot light on the knob shows when 
the warning is operating, and the cable lead- 
ing from the lever has sufficient slack to avoid 
interference with gear shifting. For owners 
of new-model cars with the gearshift mounted 
on the steering column, a similar control is 
available. Mountings of both types are shown 
at the right. 


Gas Kills Bugs in Apples 


INSECTS feeding inside apples are killed by 
fumigation with methyl bromide, tests by 
Canadian Government scientists have shown. 
While deadly to insects, the substance leaves 
so little residue in the flesh of the fruit that 
it is harmless for human consumption, ac- 
cording to the experts’ report. 
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pair of loops supported by standards. The il- 
lustration above shows four players using 
gymnasium-size apparatus. Smaller equip- 
ment is available for lawn use by two players, 
and for a miniature table-top adaptation. 


Signal switch on steering-post gearshift lever and, 
upper left, on floor-type lever. Circle shows light 
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Camera Dissects Golfer's Swing 


Y “chopping time up into small bits and 
freezing it,’ a new ultraspeed lamp for 
photographers produced this remarkable p 


ture of a golfer striking a ball. Successive 
images, made on the same film at the rate of 
600 a second, reveal the progress of the swing 
from the top of the stroke to the end of the 
follow-through. Notice how the fewest images 
appear near the bottom of the swing where 
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the club attained its greatest speed. The new 
filming method, known as ‘multiple-flash 
photography,” is the latest refinement of 
stop-motion technique developed by Prof. 
Harold E. Edgerton of the Massachusetts 
Institute of Technology. In taking the pic- 
ture, the camera shutter remained 0 

the time, each image being made by a 
1/100,000-second flash of the new lamp. 
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Radio Sound-Effects Kit 


ISTANT thunder, the patter of rain, screaming 
sirens, crackling flames, train whistles, and a 
number of other noises can be simulated with a 
novel sound-effects kit recently introduced for radio- 


minded youngsters. 


used on a national 


The outfit includes a siren, 


whistle, sounding-board box and sand blocks, sheet of 
tin, and other items. Also provided in the kit is a 
miniature set of chimes tuned to the pitch of those 


radio network. 


Everything from thunder to train whis- 
tles can be duplicated with this new toy 


Silt Dapodii Studied in Model River 


O STUDY what happens when the Colo- 
rado River runs wild in flood stage and 
deposits millions of tons of sediment in the 
gigantic artificial lake backed up by Boulder 


Dam, scientists at the California 
Institute of Technology have set 
up a novel viewing tank for 
sedimentation experiments. Over 
six feet long but only a few 
inches wide, the glass - walled 
tank has a sloping bottom simu- 
lating the bed of the Colorado 
River. When silt is introduced 
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into water 
can watch 


assistant is 


flowing into the tank, observers 
it closely as it settles gradually 


to the bottom. In the photograph below, an 


checking the deposits. 


Scales along the side of 
the glass-walled tank al- 
low laboratory silt for- 
mations to be measured 
easily and accurately 


By studying the action 
of "silt" in this scale- 
model river, experts can 
gauge just how much 
dirt will be deposited 
in Boulder Dam lake by 
the Colorado River un- 
der various conditions 
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Snowmobile 
Aids Foresters 


MOUNTAINOUS terrain buried 
under deep snow, hitherto im- 
penetrable by any type of motor 
vehicle, is opened up by an in- 
genious snow tractor designed by 
T. P. Flynn and Raymond E. 
Neils of the U. S. Forest Service. pene 
Gasoline-powered, the endless- 
tread tractor draws a boat-shaped 
sled attached to it by means of a 
turntable to permit making sharp Loads like this are easily hauled through snow-covered mountain 
turns without upsetting the sled. country by the odd snow motor pictured at the top of the page 


New Table Game 
Resembles Tennis 


TIDDLEDYWINKS and tennis are 
combined in a novel parlor game 
just introduced. Played on a 

»felt pad measuring twelve by 
twenty-four inches and marked 
with white lines as on a real 
tennis court, the game uses thin 
disks which are snapped back 
and forth across a diminutive 
net by means of tiny rackets. 
Rules and scoring are similar to 
those used in tennis. In the 
photograph reproduced at the 
left, a player is shown about to 
serve from the back line of the 
. court. In the foreground are 
Thin disks are snapped across the “net” with miniature rackets the rackets and the “balls” used. 
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c Novel Ideas 


This projector throws brilliant color images on a screen 


Full-Color Duplicates Made 
of Kodachrome Movie Reels 


SIXTEEN - MILLIMETER Kodachrome movie films 
can now be duplicated just as black-and-white 
reels have been in the past. New facilities at the 
Eastman Kodak Company, in Rochester, N. Y., 
permit the making of as many duplicates as is 
desired from an original full-color home movie. 
This new service enables the amateur to have 
extra reels made from original color movies which 
could not be rephotographed if they were lost. 


Each "volume" will hold 100 natural-color transparencies 
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pictures thrown on an auditorium screen by a new 
projector which accommodates either the 2 by 2-inch 
miniature transparencies or the 3% by 4-inch color pic- 
tures of the larger cameras. 
and teachers, the new outfit weighs twenty-one pounds 
and employs a 750-watt lamp. 


[pure brilliance is said to be imparted to color 


Manufactured for lecturers 


Bumper Fits on Finder 
To Protect Eyeglasses 


“SPECTACLE BUMPERS” made of soft 
rubber now prevent eyeglasses from 
coming in contact with metal when 
amateur movie makers are peering 
through the spyglass-type view finder 
on a home movie camera. The cup- 
shaped rubber tip can be slipped on 
the view finder or removed quickly. 


Dummy Volumes House 
Color-Slide Library 


RESEMBLING fine old volumes with 
Florentine hand-tooled leather covers, 
new book-type filing boxes provide an 
attractive place in which the amateur 
can store miniature natural - color 
slides. Ten inches long, six and a half 
inches wide, and two and a quarter 
inches deep, the “books” hold 100 
slides apiece. 
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for Camera Fans 


“a . 
Instrument Panel” Aids 


Camera Adjustments 


With a built-in photoflash synchronizer, 
an all-metal focal-plane shutter said to 
permit snapshots at 1/1000 second, and a 
focusing mount which the manufacturer 
reports will permit the user to get within 
a foot and a half of his subject, a new 
inexpensive miniature camera offers un- 
usual versatility. Marketed by a New 
York manufacturer, the 
compact little outfit takes 
thirty-six pictures on a 
roll of thirty-five-milli- 
meter film. All adjust- 
ments are made through 
controls mounted above 
the lens. An exposure 
calculator and a depth-of- 
focus scale, indicating 
how much of the picture 
will be in sharp focus, 
are located above the body 
close to the view finder. 


Tray Case Holds Accessories 


OPENING to form a tray, a new-type case for 
miniature cameras provides extra convenience to 
the user. Made of leather and lined with velvet, 
in holds filters, lenses, and film. In use, it keeps 
all accessories within easy reach. 


Kit for Table-Top Shots 


ST 


TABLE-TOP photog- 
raphy of minute ob- 
jects, such as insects, 
small stamps, bullets, 
and rock crystals, is 
facilitated by a recent- 
ly marketed kit of 
attachments for an in- 
expensive miniature 
camera. The kit in- 
cludes extension rings, 
supports, and a ruled 
focusing glass. Once 
the camera, pointing 
downward from the 
top of the four-legged 
support, is focused on 
an object, it can be used 
repeatedly without fur- 
ther adjustment. 
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Camera in use with its built- 
in photoflash synchronizer. A 
close-up at left shows the con- 
trol panel mounted above lens 


Filters, lenses, and extra film are kept with- 
in easy reach in this tray-type camera case 
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Planes Tow Electric Signs 


IDING high in the air above the skyline, 

a new kind of Santa Claus visited New 

York City last Christmas season. Mil- 

lions of holiday makers thrilled to the 

sight of St. Nicholas, his sleigh, and his rein- 

deer outlined against the night sky in spar- 

kling electric lights, behind an unseen towing 

plane. The dramatic spectacle represented 

the latest development in aerial advertising 
—the illuminated sky sign. 

Until recently, signs that planes have towed 
aloft have been visible by daylight only, re- 
sembling openwork billboards with solid let- 
ters. Intended to be viewed by night instead 
of by day, and therefore requiring an entirely 
different design, those of the new kind look 
more like the elaborate set pieces that top 
off programs of fireworks. How these illumi- 
nated signs are made and flown has just been 
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revealed by the originators of the idea, the 
S. S. Pike Company, Inc., of New York, with 
the story behind their Santa Claus creation. 

Power from the airplane’s own generator 
supplied the current for more than 1,000 
lamp bulbs in the Christmas display. Attached 
to the end of a 400-foot towrope, the sign it- 
self measured 150 feet long and fifteen feet 
high. Its intricate wiring, if stretched out in 
a single length, would have measured 3,000 
feet. 

As the first step in constructing the sign, 
the makers fashioned a fabric webbing of the 
required total area, reénforced at intervals 
by transverse poles. To this backing, spread 
out flat on a hangar floor, they applied can- 
vas strips in the outline of the reindeer, the 
sleigh, and its driver. With an artist’s sketches 
for guidance, lamp sockets were inserted in 
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DAYLIGHT 
REHEARSAL 
SHOWS HOW THE 
“FLYING SANTA" 
WAS LAUNCHED 
INTO THE AIR 


The plane takes off, pulling up 
the slack in the long towrope. 
At the right, the "ground 
crew" are holding the sign up- 
right to keep it clear of the 
grass. They let go, below, as 
the sign is "peeled" from the 
ground. Photo on opposite page 
shows how the “flying Santa 
Claus" looked as it was towed ~ 
past the New York City skyline 


: : 
Inserting the 1,000-odd tiny light bulbs in the sign 
required several hours of slow, painstaking work 


the canvas strips at about one-foot intervals, 
and wired together. Inserting the powerful 
little lamps, hardly larger than flash-light 
bulbs, took one man several hours of pains- 
taking work. Spliced to the towrope with 
pieces of tape, the main power cables were 
led from the sign to electric terminals be- 
neath the plane. Before a take-off, an elec- 
trician tested all parts of the wiring with a 
voltmeter to make sure they were in work- 
ing order for best results. 

With the design and wir- 
ing of the sign completed, it 
remained to perfect the de- 
tails of launching and flying 
it. Experience with daylight 
signs showed that the same 
general scheme of launching 
could be used. The standard 
method is to lay one of these 
signs flat on the flying field, 
leading the towrope first 
backward and then forward 
in a giant U to the plane on 
the runway. When the plane 
takes off, it first pulls up the 
slack in the U, and then 
“peels” the sign off the 
ground. Taking no chances 
of damage to the illuminat- 
ed display, its creators added 
the innovation of a “ground 
crew” to hold it upright 
during the peeling-off ma- 
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Four switches in the pilot's cockpit controlled the 


lights. Each figure had its own individual switch 
neuver. A triangular towing bridle of cloth 
with a streamline weight at the bottom, sev- 
eral patches of cloth placed strategically 
within the sign, and an air drag resembling a 
“wind sock” at its tail, solved the aerodynam- 
ic problem of keeping it steady and upright 
in the air. Just before a landing, it was cut 
loose to settle gently to earth. Daytime test 
flights with the sign, preceding its first 
public appearance, proved the complete suc- 
cess of the aerial display. According to its 
makers, the idea may be applied in electric 
advertising signs of every description, open- 
ing the startling prospect of a new “Great 
White Way” in the heavens, when the night 
skies above large cities may be alive with 
brilliantly lighted signs hiding the stars 
and rivaling the billboards of flame that 
line the crowded thoroughfares. 


Connecting the power cable on the towrope with terminals under the plane 
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Fish Skins Make 
Movie Baldheads 


REATING bald heads for actors from 
pickled mackerel skins and paint was 
one of the odd tasks performed by Hollywood 
make-up artists during the filming of the 
picture “Gunga Din.”’ Shaped like a skullcap, 
a fish skin was drawn over each actor’s hair 


Homemade Incubator 
Holds Twin Babies 


HAROLD SCHMIDT, St. Louis, 
Mo., clergyman, recently com- 
pleted a unique home-workshop 
project: a homemade incubator 
for his twin, prematurely-born 
daughters. Because keeping the 
tiny infants in a hospital incu- 
bator involved too great an ex- 
pense, the resourceful pastor 
built a double-compartment 
box, lined it with soft cushions 
and padding, and installed two 
heating elements consisting of 
rows of electric-light bulbs set 
into compartments at the ends 
of the box. When the lights are 
on, a constant temperature of 
eighty-five degrees is main- 
tained within the incubator, 
shown at the right with the 
twin girls and their mother. 
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Make-up artist pulling a fish-skin cap over an 
actor's head. Dampened, it shrinks to a skull- 
tight fit. Left, applying an East Indian color 


and pasted in place at the edges. Water 

was then sprinkled on to make the skin 

shrink to a tight fit and give it billiard- 

ball smoothness. Then make-up was 
painted on with a brush as the final step in 
a process that required more than an hour. 
Eduardo Ciannelli, an actor portraying an 
East Indian, had to be painted daily from his 
“bald” head to his toes until his part in the 
movie had been completely filmed. 


Electric-light bulbs keep this twin crib at an even temperature 
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Electric Brain Tests Motor Balance 


TO ELIMINATE noisy 
and destructive vibra- 
tion from the rotors of 
electric motors and 
dynamos, a testing ma- 
chine of new design 
both “sees” and “feels” 
lack of balance, and 
prescribes the cure. 
Westinghouse engi- 
neers have applied the 
device successfully to 
rotors ranging in size 
from those of small 
household appliances to 
two-ton giants used in 
industry. In a vacuum 
cleaner, for example, 
vibration from an un- 
balanced rotor racing 
at 10,000 revolutions a 
minute may produce 
objectionable noise. To 
correct this, the rotor 
is spun in the testing 
machine, where mag- 
nets and an electric 
circuit register vibra- 
tions -that are of as 
short length as only 
2/100,000 inches. An 
automatic analyzer or 
“brain” then shows 
how much corrective 
weight to apply, and 
where. Meanwhile, a 
flickering light—in ef- 
fect, a stroboscope— 
makes the rotor appear 
to stand still so that an 
observer can watch its 


This sensitive machine "sees" and "feels" when motor rotors are off balance performance. 


Photo Shows How Glass Breaks 


CRACKS travel through breaking glass at a velocity 
of nearly a mile a second, or more than 3,000 miles 
an hour, stop-motion photographs like the one at right 
have just revealed. The picture shows radial cracks 
growing outward in a piece of tempered glass, from 
a central point where a metal plunger has just struck 
it, while transverse cracks simultaneously converge 
toward the center. The plunger itself is seen as the 
black spot in the middle. Note that the pattern of 
eracks forms a virtually perfect circle, offering visual 
evidence that all the fractures grow at the same speed. 
Tests like these, conducted with the aid of high-speed 
photography at the Massachusetts Institute of Tech- 
nology, Cambridge, are expected to lead to stronger Spreading cracks in a piece of breaking 
and safer glass. glass, caught by the high-speed camera 
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Rare Philippine Animals 
Cross Country by Air 


AID to be the only specimens of their 

kind ever imported into this country, 
two monkeylike tarsiers recently ar- 
rived at Yale University, New Haven, 
Conn., after a journey from Surigao, Phil- 
ippine Islands. Intended for use in re- 
search, they crossed the continent by air. 
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Tree Is Carved into Statue 


ROM a historic elm tree, planted by Hessian 
prisoners at South Windsor, Conn., during 
the American Revolution, sculptor Lawrence T. 
Stevens is carving a huge statue for exhibition 
at the New York World’s Fair. When work is 
completed, the tree statue will be felled. These are tarsiers imported from the Philippines 


Air Drives Ball in Table-Top Golf Game 


QUEEZING the rubber bulb at- 

tached to a tiny golf club drives 
a miniature ball around a table-top 
golf course now on the market. The 
diminutive course is completely equip- 
ped with fairways, 
greens, bunkers, traps, 
and other features. 
When the golf -club 
bulb is pressed, air 
streams out of a tiny 
hole in the head to 
blow the ball forward. 
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Air from a rubber 
bulb attached to 
the handle of the 
tiny club drives 
a miniature ball 
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Cyclists Park Wheels 
in Sidewalk Slots 


CYCLISTS of Amsterdam, Holland, 
park their bikes conveniently and 
safely in special sidewalk recep- 
tacles, like the one seen in the illus- 
tration at the left. Diagonal slots in 
the curbing hold the machines up- 
right and out of the way of traffic. 
Common use of bicycles makes such 
an arrangement desirable. 


Watch for Sportsmen 
Is Worn on the Belt 


WORN where it is jarred least, a 
new “belt watch” is declared a prac- 
tical innovation for sportsmen and 
others in active pursuits. A spring 
clip holds it firmly in place, and a 
flip of the finger tilts it up to read 
the time, as shown below. 
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Instrument Gives Test 
for Night Blindness 


WHEN you step from a sunlit street into a 
movie theater, your eyes need a few minutes’ time 
to adapt themselves to the darkness. One person 
in ten takes an abnormally long time. He suffers 
from “night blindness,” 
usually without knowing 
it, and may be a menace 
if he drives a car after 
dark. To detect such 
cases, a new test instru- 
ment shows how long it 
takes a subject to tell 
the direction of a faint- 
ly illuminated arrow, 
after gazing into a 
bright light. Since lack 
of vitamin A has been 
found to cause night 
blindness, asimple change 
of diet often brings about 
a cure. 


After gazing at a bright light, as above, 
subject tries to see faint arrow at right 
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Paes Herman Sigg aloft i 


his glider. This remarkable photograph 


| was made by a self-timing camera attached to a wing, as at left 


Glider Fan 
Snaps Self 


in Flight 


BY MOUNTING an ordi- 
nary camera on an outrig- 
ger at the end of a wing, a 
Swiss glider enthusiast, Herman Sigg, takes 
pictures of himself and his craft in flight. 
Before taking off, he sets the shutter at snap- 
shot speed, and attaches the shutter release 
to a self-timer—a standard photographic ac- 
cessory for making an automatic exposure 
after a predetermined number of seconds or 


Whipper Quadruples Cream 


THREE to four pints of whipped cream are 


produced from a single pint of fresh cream, , 


with a machine recently marketed in Ger- 
many. Operated by compressed air, the de- 
vice impregnates the cream with air bubbles. 


Self-Adjusting File 
Speeds Office Work 


PULL open the drawer of a new filing cab- 
inet, and the contents automatically loosen 
to facilitate insertions or withdrawals, falling 
backward at the best angle for easy reading. 
Close the drawer again, and the contents rise 
once more to a vertical position, as a sliding 
partition moves for- 
ward from the back of 
the drawer to take up 
the slack. Self-adjust- 
ing to suit any quantity 
of material in a drawer, 
the improved cabinet, 
pictured in the illus- 
tration at the right, 
eliminates the incon- 
venience of crammed or 
sagging files, and speeds 
up clerical work. 
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minutes. By the time the shutter clicks, he is 
in the air, and the result is a photograph like 
the striking shot reproduced above. The pic- 
ture shows Sigg soaring high above the coun- 
tryside, with converging roads appearing as 
white lines visible in 
the foreground. 


Contents of drawer loosen 
up when it is opened, and 
tighten when it is closed 


Rear view of drawer, at left, shows 
how the sliding partition operates 
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Jointed Golf Club Teaches Correct Swing 


TO CORRECT the faults of 
novices at golf, a Boston, 
Mass., professional has 
devised a club with a 
spring-hinged joint near 
the grip. If the user swings 
it correctly, it behaves as 
any golf club should, but 
a false move throws it out 
of joint, as illustrated in 
the close-up view below, 
completely spoiling the 
stroke and making it nec- 
essary to repeat the play. 
In trying to avoid this, the 
learner is forced to adopt 
the proper stroke. 


Golfer practicing with the jointed club, 
If he doesn't execute the swing properly, 
the club bends as illustrated at the right 


Clipper Sucks Up Hair 


HAIR doesn’t go on the floor when it is 
clipped with the new electric appliance il- 
lustrated at the left. Instead, it’s in the bag. 
A resourceful inventor combined a vacuum- 
cleaner attachment with the clipper to pro- 
duce this tidy result. 


Illuminated Memo Pad 


REMOVING the pencil of a new memo pad, 
as shown below, automatically turns on an 
electric lamp that illuminates the sheet. 
Handy on a night table or near a telephone, 
the device uses a standard, easily replaceable 
battery. 


Hair is "in the bag" when cut with this vacuum clipper 
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Mammoth plug-in-coil unit being rolled into position in the short-wave station at Daventry, England 


Big Plug-In Coils Used 
by Short-Wave Station 


JUST as you substitute one tuning coil for 
another in your homemade short-wave re- 
ceiver, the British Broadcasting Corporation’s 
short-wave station at Daventry, England, in- 
terchanges the world’s biggest plug-in-coil 
units. So large that they must roll upon 
tracks, they enable the station to operate 
upon any of four wave lengths. To shift to a 
different wave band, the unit in use is trun- 
dled away and another takes its place. 


Mirror Gives Worm’s-Eye 
View of Car Chassis 


WITH the aid of a new mirror on a tele- 
scoping handle, a car owner can look on in 
comfort while a garage mechanic crawls be- 
neath the machine and points out the con- 
dition of parts that need repairing or replac- 
ing. The device also comes in handy for 
inspecting fittings behind the instrument 
panel, and at other places in a car that are 
difficult of access. The illustration shows the 
new aid with its handle extended for use. 
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With this device a car owner can see under his auto 
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Are you posted on the language of science and mechanics? Try to pick out the correct statement 
in each of the paragraphs below. Note your choices and compare them with the list on page 244 


1 If you want to run a toy electric train on 
house current, you will need a transformer 

or reducer to decrease the (a) voltage (b) 

amperage (c) polarity (d) electrolysis. 


2 Some snakes lay eggs, while others are 
(a) ambidextrous (b) ephemeral (c) 
viviparous (d) orthopedic (e) bivalent. 


3 A ring-shaped island of coral is called (a) 
a tundra (b) a fiord (c) an atoll (d) a 
steppe (e) a pampa (f) an oasis. 


A The focusing screen of a camera is made 
of (a) wire netting /b) yellow-tinted gela- 
tin (c) metalized cloth (d) ground glass. 


5 Radio reception is markedly affected by 
(a) sun spots (b) rainbows (c) meteoric 
showers (d) ether drift. 


6 The calendar that we now use is called 
the (a) Gothic (b) Mayan (c) Gregorian 
(da) Confucian. 


7 Thoroughly mix alcohol and water, and 
you will have (a) an emulsion (b) a solu- 
tion (c) a suspension (d) a conglomerate. 


8 The Hudson type is a kind of (a) arch 
bridge (b) pneumonia (c) locomotive (d) 
machine gun (e) Anglo-Saxon. 


9 An electrical connection to an object like 
a water pipe or automobile frame is called 
a (a) shunt (b) ground (c) guy wire (da) 


power take-off. 

10 To invoke rain, the Hopi Indians per- 
form their celebrated (a) war dance (b) 

tap dance (c) snake dance (d) square dance 

(e) fan dance. 
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11 What depends upon the number of 

threads to the inch is called a screw’s 

(a) yaw (b) rake (c) pitch (d) caliber. 

12 Acidity of a solution may be measured 
by (a) titration (b) sublimation (c) 


acidosis (d) necromancy. 

13 A widely used style of raised printing 
for the blind is known as (a) Gregg (b) 

Braille (c) Spencerian (d) Caslon bold. 

14 “F/6.3" might be the rating for (a) the 
magnitude of a star (b) the size of a 

twist drill (c) the speed of a camera lens. 

15 The odd behavior of a gyroscope in tip- 
ping fore-and-aft, when its mounting is 


tilted sideward, is called (a) precession (b) 
progression (c) recession (d) secession. 


6 The way was paved for important 
chemical discoveries by arranging all 
the known chemical elements according to (a) 
Bode’s law (b) Mendelejeff’s periodic sys- 
tem (c) Robert’s Rules of Order. 


7 A spectroscopic binary is (a) a pair of 

colors like blue and yellow (b) a double 

star (c) a binocular spectroscope. 

18 Molten rock within the earth goes by 
the name of (a) gangue (b) magma (c) 

spelter (d) grout (e) sludge. 

19 Theodolites are (a) stony meteorites (b) 
students of theology (c) instruments 

such as‘surveyors use for measuring angles. 


20 A numismatist is interested in things 
like (a) card tricks (b) the new Jeffer- 
son nickel (c) tide tables (d) the population 
of Guatemala. 


Now It’s YOUR Turn— 


Wot Lp you like to make money by sub- 
mitting interesting, entertaining questions 
for this page? We will pay $1 for each 


one accepted for use. No entries will be 
returned. Address the Question Bee Edi- 
tor, POPULAR SCIENCE MONTHLY, 353 
Fourth Avenue, New York City. 
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GUS MAGER 


GIANT KANGAROOS 
REACH A HEIGHT OF 
SEVEN TO EIGHT 
FEET, BUT THEIR 

BABIES ARE 
LESS THAN AN 
INCH LONG 
AT BIRTHS 


TALK ABOUT ComMUNISM/ ANIS, BIRDS OF 
TROPICAL AND SEMITROPICAL AMERICA, NOT 
ONLY SHARE THE WORK OF BUILDING AND KEEPING 
A COMMON NEST, BUT EVEN WORK IN SHIFTS 

TO HATCH THE ACCUMULATED EGGS / 


wont 
RABBITS NEVER CLOSE THEIR 
EYES / BUT FOR THIS EVERLASTING 


WAKEFULNESS, THE TIMID AND 
D ELESS Cl RES 4 
COULD NOT SURVIVES ' lle BECAUSE ITS STING IS BARBED, THE HONEYBEE. CAN 
"3 ONLY STING ONCE, LOSING ITS STING AND ITS LIFE? 
BUT THE STINGS OF THE HORNET, WASP, 
AND BUMBLEBEE ARE SMOOTH LIKE NEEDLES, 
IN SPITE OF HIS SO THAT THEY CAN BE USED 
SINISTER-LOOKING OVER AND OVER AGAIN / 
BRIDGEWORK, 
THE PALLARA 
's A HARMLESS 


FISH, Z DRONE 

BUT THE 

INNOCENT- : v4 DRONE BEES 
APPEARING HAVE | 
CARI BE, ee » 13,000 é¥Es, 

4 INHA\ A 

SouTH AMERICAN A 
WATERS , OFTEN 6,000, 
ATTACKS MEN THERE AIN'T 


AND ANIMALS 


NO JUSTICE? 
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SIPHON HOLDS ICE CUBES 


Rodd viked’edrBonated water‘for/Bevs 
erages is made possible by the new 
soda siphon illustrated at the right, 
which has an opening large enough to 
admit even the largest of ice cubes 


NONSKID RUG POWDER. Rugs cre 
hall in-place, by ai new powden which 
is isprinkled! on: thelr. under surfaces. 
Large rugs are treated only at edges 
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LUMINOUS BEVERAGE FOUNTAIN. For serv- 
ing beverages at parties, the chromium-plated 
fountain at the left has a motor-operated pump. 
Colored lights produce a novel luminous effect 


KILLS BACTERIA 
A;chemical: preparation 
placed in a special re- 
cess in a new vacuum 
cleaner kills bacteria 
in the dust picked up 


WALL NUTCRACKER. When a nut is placed 
between the self-adjusting jaws of this novel 
kitchen accessory, pressure on the lever re- 
moves the shell without crushing the kernel 
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TABLE BROILER 
Brolling, fiying, wand 
baking can all be done 
on the dinner table in 
this electric cooking 
unit. The heating ele- 
ment can be put above 
or below the combina- 
tion plate and griddle 


CHAIRS BECOME BEDS 
Serving in the daytime as a 
pair of lounge chairs with 
a built-in table and lamp, 
this handy unit makes up at 
night into comfortable twin 
beds, as illustrated below 
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TRANSPARENT APRON 


With the apron shown 
at the right, it is 
not necessary to hide 
a pretty dress while 
preparing and serving 
party food and drinks 


PROTECTOR FOR TABLE 
Slipped over a table edge, as 
shown at the left, a U-shaped 
rubber guard prevents marring 
by the clamps of kitchen tools 
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Gus drove the car into the shop, raised the hood, and went 
to work in his methodical and deceivingly leisurely fashion 


T WAS a late-winter evening during one of 
those warm spells that give a false hope of 
an early spring—one of those evenings 
when you like to talk about fishing, auto- 

mobile trips, and summer vacations. So the 
little group of Gus Wilson’s friends and cus- 
tomers who like to congregate in the Model 
Garage were just “discussing’—going from 
one thing to another. By ten o'clock, they 
had worked around to the subject of the 
squeaks, squeals, knocks, and other noises 
which are the occasional by-products of driv- 
ing an automobile. 

Henry Miller, who is strictly a Sunday 
driver, was holding the floor with a detailed 
and vivid description of the various weird 
sounds which had been produced by his car 
in the course of a trip up to New Haven to 
visit his wife's family, a description that 
failed to astonish his hearers, who always are 
wondering how Henry’s bus holds together at 
all under the punishment that Mrs. Miller 
gives it. Gus Wilson only half listened while 
he went ahead methodically with his chore of 
retinning a half-dozen soldering irons of 
various sizes and shapes. The ailments of 
the Miller car, and their many harrowing 
symptoms, are old stuff to Gus, who hears 
much more than he wants to about them from 
the talkative Mrs. Miller. 

As Miller’s narrative ended, brakes squealed 
shrilly outside the shop, and a few moments 
later a small, worried-looking man came in. 
Looking from one to another of the group of 
talkers, he asked mildly: ‘Boss in?” 

Grinning, Gus Wilson glanced at his part- 
ner, Joe Clark, and then turned back to the 
visitor. “I’m one of them,” he admitted. ‘The 
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By MARTIN BUNN 


one who does all the real work!” 

The little man smiled nervously 
and backed away a couple of steps. 
“I'd like to speak to you,” he said. 

Gus went to the door with him, 
and glancing out saw an ancient and battered 
sedan. ‘What's the trouble?” he asked. 

“I came from Pittsburgh today,” the little 
man told him. “Got the wife and two young 
kids in the back seat. Going on to Boston 
tonight—I’ve got to get there quick because 
there’s a job waiting for me there, and I do 
need a job. 

“Well, when I got near Philadelphia this 
afternoon, I began to hear noises in the old 
bus. That wasn’t anything new, of cotirse— 
she’s got over eighty thousand on her, and 
she always did rattle. But this was the kind 
of a noise that makes a fellow nervous—a 
sort of a low, heavy knock whenever we 
pulled up a steep hill. 

“I got worried, so I went into a garage and 
told the mechanic about it. He put on the 
emergency brake, and then raced the motor 
and let in the clutch until she stalled. Then 
he said all the main bearings were gone. 
Wanted twenty dollars to replace them, and 
said it would take two days. That meant 
staying over in Phillie, of course, and I just 
didn’t have the money to do it. 

“I didn’t know what to do. While I was 
thinking about it, I got to talking to a man 
who said he knew all about cars. He looked 
mine over and said the mechanic was right 
—main bearings were gone. But he said that 
if I filled her up with extra-heavy oil, and 
didn’t drive over twenty, maybe I’d make it. 
So I took the chance. 

“She knocked plenty at twenty, whenever 
we hit a hill. A little way out of Phillie, while 
we were going up a steep grade in a lot of 
traffic, a motor-cycle cop come along and 
started giving me the devil for jamming 
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everything up. I couldn’t afford to have any 
trouble with him, so I had to step on her. 
Funny thing—she didn’t knock nearly as bad 
at thirty-five as she did at twenty, and when 
I got her up to forty she didn’t knock at all 
hardly—even on the hills. 

“So we came along pretty good, and got 
through New York City without having any 
trouble. But I had to slow down coming up 
a hill down the road a piece, and she ham- 
mered so hard I thought the motor was com- 
ing apart. So, when I saw your sign, I 
thought I'd better stop in and see if anyone 
in here would tell me what I oughta do. I 
can’t pay for any big repair job, so if the old 
bus ain’t going to make it to Boston the way 
she is, I guess I’ll have to sell her for junk, 
and me and the family’ll have to go on by 
bus. I got to be there tomorrow morning, 
sure.” 

Joe Clark sometimes accuses his partner 
of being a soft touch for anyone with a hard- 
luck tale. But Gus Wilson has been around 
—he knows as much about people as he does 
about cars, and he doesn’t make many mis- 
takes about either. Now, the little man’s 


anxious, worried face, and the tired woman 
and children on the back seat of the worn- 


out old sedan, told him all he needed to know. 

“Sure,” he said. “I'll be glad to take a look. 
I’ve traveled myself without much in my 
pocket to do it on. It might be that I could 
figure out some way of keeping you rolling 
that won’t cost you anything much.” 

He drove the car into the shop, raised its 
hood, and went to work in his methodical and 
deceivingly leisurely fashion. Leaving the 
engine running, he pressed the clutch pedal 
down with his hand. “Sometimes you can 
feel a really bad bearing knock that way,” he 
explained. He speeded up the engine sudden- 
ly, and listened to it for several seconds. “Yes, 
there’s a knock, all right—but I doubt very 
much if it’s a bearing knock,” he said. “A 
loose bearing makes a noise like a heavy 
block of wood falling some distance and 
striking the ground—a dull sort of thud. The 
knock in your engine—if that is where it is 
—is low and heavy, as you said, but I’m 
pretty certain that it isn’t caused by a bad 
bearing, even if it did sound enough like it 
to fool that repairman down in Philadelphia. 
Well, now let’s see. I guess using a sounding 
rod will be the quickest way of locating the 
trouble.” 

He went over to his workbench, and came 


A small worried-looking man came in. "Boss here?" he asked mildly. Grinning, Gus Wilson glanced at Joe 
Clark and then turned back to his visitor. "I'm one of them," he admitted. "The one who does all the work.” 
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back with a _ two-foot-long 
steel rod. Placing his thumb 
over its upper end, and his 
ear against his thumb, he be- 
gan holding the lower end of 
the rod against various parts 
of the engine and running 
gear, listening intently. 

“Here we are,” he said aft- 
er a couple of minutes. “It’s 
in the generator.” He leaned 
over and examined the gen- 
erator, and then laughed 
reassuringly. ‘‘See what’s 
wrong?” he asked the little 
man. “Your generator is 
mounted on a pivoted brack- 
et, so that the fan-belt ten- 
sion can be adjusted. All 
that’s the matter is that it’s 
worked loose, and knocks 
against the engine block— 
mostly when the engine shakes 
on a low-speed, uphill pull. 
T'll just tighten up that nut 
—and you can get on your 
way!” 

“Thanks—thanks, Mister,” 
the little man said in a re- 
lieved voice. ‘“‘But how about 
your time—how much do I 
owe you?” 

“You don’t owe me any- 
thing,” Gus assured him. “I’ve got to be care- 
ful about this new-fangled hours-of-labor 
law. I worked eight hours today, and I'd be 
breaking the law if I worked any more this 
evening. I don’t want to get Secretary Per- 
kins after me, so anything that I do after 
regular hours is just for the fun of it..... 
Oh, that’s all right—that’s all right! 
luck to you on the new job!” 

After the old sedan had clattered off up the 
road, Gus rejoined his fellow members of the 
Model Garage Debating Society. ‘What was 
the trouble with that fellow’s car?” they 
wanted to know. Gus told them. “Another 
example of believing too many of the things 
you hear,” he finished. 

“I’m always hearing mysterious noises in 
my car, especially when I have to drive alone 
at night,” young Jack Simpson remarked. 
“And usually they don’t mean anything much, 
when I get Gus to track them down for me. 
One night, one of those funny noises almost 
drove me nuts. It sounded as if a tin pie pan 
on a string was banging along the road under 
the car, and it wasn’t anything more impor- 
tant than that little metal plate over the stor- 
age battery having worked loose. And 
another night I heard a terrible thumping 
noise whenever the car went over a bump. I 
was dead sure I had a cracked universal— 
but it was just a piece of stone that had got 
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Even a car can have too 
much of a good thing. 
Overloading a differen- 
tial with lubricant doesn't 
do any good, and it can 
do a mess of harm. Nine 
times out of ten, it's 
forced through the rear 
axle onto the brakes, and 
it spoils the linings. 


itself jammed between the 
universal casing and the frame 
of the car.” 

Ed Zacharias, the weather- 
beaten old R.F.D. carrier, 
bore down hard on his cud of 
eating tobacco and then looped 
a perfect ringer into the 
waste box under the work- 
bench. “Shucks!” he said. 
“That wasn’t nothing! Why, 
one day I was driving along 
in my old car, way out in the 
country, when all of a sudden 
there was a shrill, yowlin’ 
noise that sounded like a tom- 
cat cussin’ you when you've 
stepped on his tail. Soon as I 
threw out the clutch, the 
yowlin’ stopped. ‘Dry clutch 
bearin’, by jingo!’ I says to 
myself, so I nursed the old 
gal along until I come to a 
garage, and then I had the 
clutch greased. After that I 
drove a couple of miles with- 
out any trouble—and then 
that yowlin’ started in again. 
So I stopped at another gar- 
age, and the feller there said 
that my clutch was slippin’. 
He worked on it for a half an 
hour, and said it was O. K. 
I drove off—and then pretty soon the same 
blamed thing happens again. So I come over 
here to Gus. He listens a minute, and says: 
‘Slipping clutch, my eyebrow!’ And what do 
you think was wrong? Nothin’ but my fan 
belt so loose that it was slipping part of the 
time, and the metal of the motor was carryin’ 
the sound around so it sounded like it was in 
the clutch!” 

“I suppose you have a lot of people coming 
in here with stories about hearing queer 
noises in their cars, don’t you, Gus?”’ George 
Knowles asked. 

“Sure do,” Gus assented. “And sometimes 
the queer noises they hear are the result of 
queerer goings-on in their cars. A couple of 
months ago, a man came in with a bad knock 
in his engine. After quite a while I located 
the cause of his grief—some one had been 
careless enough to drop a lock washer into 
his carburetor!” 

“But some of the noises that a car makes 
are sure-fire symptoms that something. is 
wrong, aren’t they, Gus?” Knowles asked. 

“No engine noise,” Gus replied, “is abso- 
lute proof of a particular trouble—it’s just a 
clew. When you go hunting for the trouble, 
the first thing to make certain of is that the 
noise really is being made by an engine part. 
No one ever did his car any good by doing 
the wrong repair job on it!” 
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_ ///5 BIRD-HOUSE BUILDING * YACHT MODEL * HOW TO ETCH® 


e 


TWIN-BED RADIO ® SHOP HINTS * NEW PHOTO IDEAS 


Fig. 1. Even the 
plainest type of 
house can be im- 
proved by adding 
trees and shrub- 
bery made of bits 
of sponge rubber 


NEW WAYS TO BEAUTIFY 


Bird Houses 


NY ordinary bird house, no matter how 
homely in design, may be transformed 
into a thing of beauty by landscaping 
it with fragments torn from green and 

brown rubber sponges as in Fig. 1. The floor is extended 
to project 44” or more on all four sides, and the bits 
of sponge are fastened on it by slender box nails driven 
through each in several directions. The nails are driven 
into the wood only iar enough so the heads will be 
concealed; they then serve as shafts to support the 
sponges. Thin, dark-colored wood is used for the 


Fig. 2. This quaint 
little bluebird house 
suggests a fairy tale 


Fig. 3 (right). Twelve- 


room house for martins 
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Plans for the 
martin house of 
Fig. 3 and, at the 
right, a perspec- 
tive of the rear 


Patterns for the scroll- 
sawed brackets, urns, and 
shrubs used as ornaments 


imitation doors and windows of the house. 

Painted in brown and reddish tones, the 
bluebird house illustrated in Fig. 2 seems a 
natural part of a garden or woodland setting. 
It is constructed of 44" wood, with heavier 
blocks of wood for the base. One side of the 
roof is hinged so that old nest may be re- 
moved. The house may be placed 6’ or 7’ from 
the ground on a slender post under a tree. 

Don’t forget that a painted bird house 
should be set out long before you expect the 
birds to use it so that it will become weath- 
ered. Purple martins, however, seem to have 
no objection to painted houses and will glad- 
ly accept the colorful Spanish residence shown 
in Fig. 3. Use 1” white pine (its dressed 
thickness, of course, will be less—usually %” 
or %") for the walls and 1%” stock for the 
partitions and roof. Triangular openings in 
the gables and holes bored under the perches 
provide ventilation. Cleats that may be 
easily removed at cleaning time are tacked 
as thresholds just inside the door openings 
to protect the nests. 

The martin house should be supported firm- 


SIDE OF HOUSE (CENTRAL PART) 


a 


7 
Ma'tin Houre Floor Plan 


ey 


The sides and ends of the 
bluebird house _ illustrated 
in Fig. 2. The doors and 
windows are merely painted 
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1" SQUARES 


Fig. 4. Wren house decorated with flat tree forms and bushes sawed 
from 1/2” wood. The house may be cut from a board as shown at left 


ly on a substantial platform at the top of a 
pole 15’ or 20’ high. A good way to arrange 
for lowering the house for its annual clean- 
ing is to set two short posts in the ground, 
preferably with concrete, and fasten the long 
post between them with two bolts. When one 
bolt is removed, the long post will tip, lower- 
ing the house to the ground. 

Another method of decorating a small wren 
house is to cut flat tree forms and bushes 
from 1%” white pine and fasten them as in 
Fig. 4. The house is left unfinished, but the 
tree and bushes are given a coat of green 
paint. 

Wrens enjoy a two-room house like that 
in Fig. 5, with a tight partition in the mid- 
dle and an opening at each end. The awk- 
ward shape of the two-room bird house is 
overcome by letting the floor extend 1” along 
each long side. A little fence is then added. 


Using an electric light to find imperfections 


162 


Fig.5. A two-room house may be improved by letting 
the floor extend front and back and adding a fence 


Shadow Lines Used in Testing 
Curves of Ship-Model Hull 


IN SHAPING the hull of a ship model, a 
smooth curve from stem to stern can be ob- 
tained more easily if tests are made by 
holding the hull on its side beneath an elec- 
tric light in such a way that the edge of the 
shadow may be observed. If the shadow 
shows an uneven curve or there is any ir- 
regularity, the hull requires additional shap- 
ing. By rolling it slightly, the hull may be 
tested from bulwarks to keel. Then, to insure 
both sides being alike, hold the hull keel up, 
with one end pointing directly towards the 
light, and slowly tilt the model up and 
down. The shadows will show if both con- 
tours are alike——CURTIS WARD. 
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CHINESE RED | 
INSIDE BORDER! 


WHITE 
PLASTIC 
PEGS 


SAW KIRF 


Miniature Seal Lying on Back 
Forms Eskimo Trinket Box 


HIS unique trinket box, copied from an Eskimo 

original, is carved to represent a seal lying on its 
back. Band-saw the body, glue on the bottom, and 
shape on a sanding disk. Rough out the top, leaving 
square stock at the edges for carving the flippers. In- 
cise the border line with a veining tool. To carve the 
head, first jig-saw the top outline, brad the waste pieces 
back in place, and cut the profile. Glue the top to the box. 

Cut off the lid on the circular saw, and flange it with 
a thin strip of wood glued around the inside and wedged 
temporarily with small blocks. After painting, drive 
4" pegs made from a knitting needle into eye holes 
and %” pegs into the box, filing them down to a projec- 
tion of about 1/32”. Line the box with leather. Paint 
the box as indicated. Garishness is prevented by a coat 
of brown glaze wiped to show high lights.—E, M. LOovE, 


PULL-CHAIN SOCKETS [ELECTRICAL] 


| 
| 
IN REPLACING a defective pull-chain socket, it is im- | 
portant to connect the wires correctly. Most modern 
systems are polarized so the fixtures are grounded | 
through their connection with the outlet box and the | 
metal armor of the BX cable. One of the fixture wires | 
is usually plain, and the other has tracer marks. The 
latter should be the grounded wire. Connect it to the | 
silver-colored socket screw, and the plain wire to the | 
brass one. If in doubt, test the wires with a test lamp. | 
The wire giving no light to the metal of the fixture is 
the grounded wire. In a body-type fixture such as | 
shown, drop the bottom part down to obtain some | 
slack wire. Be sure to shut off the current before | 
attempting any repairs. | 
| 
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SIMPLIFIED V-BOTTOM 


¥ 


FOR RACING IN THE 


class is one of the most popular. These 

boats are 50” long and carry 800 
square inches of sail. They usually take con- 
siderable time to build, but the writer has 
designed a V-bottom model that conforms to 
all regulations yet is much easier to construct 
than the hollowed-out, round-bottom type. 
The hull is assembled in a novel manner simi- 
lar to the 29” V-bottom sloop previously de- 


AMone model yachts, the Marblehead 


scribed (see P.S.M., May '38, p. 74)—a dis- 
tinct advantage for the inexperienced model 
builder. 

To build this yacht first obtain a work 
board %” by 10” by 52%”. Draw a center 
line and mark off perpendicular lines 2” from 
each end and 25%” from the left end as shown 
below, labeling the points as indicated. 

Glue two pieces of %” white pine face to 
face for keel sections 4B and 4C and cut to 


Unlike most model yachts, this one does not have a hol- 
lowed-out hull. Built-up construction is used instead 


Attaching the side plank at 
the bow. To gre a natural 
sheer curve, a >” thick piece 


of wood is placed across the 
board under the wedge block = 


shape. Build up strips of wood 144” wide and 
%” high for section 4A, using waterproof 
glue. (This is done to prevent the keel from 
warping.) Taper 4A so that it has the same 
shape at the bottom as the top of the lead 
keel. Towards the stern, the piece tapers to a 
thickness of 4%” and is about 44,” thick at the 
edge of the circular part. Sections of the keel 
at various points are given to aid you in shap- 
ing it. Drill a screw hole in 4C at F; then 
fasten the keel parts together with screws 
and glue. 

Cut stern block 3 from %” white pine; 
mold block 1 and wedge block 2 from 4” pine. 

Join mold block and wedge block with two 
screws so keel notches are aligned, and set 
keel into the notches. Place on work board 
so bow end of keel is at A and stern side of 
mold block at line BC. Apply glue to keel at 
A and F, to mold block at BC, and to stern 
block at DE; then allow to set overnight. 

Before cutting side planks 5 and 6, make 
cardboard templates to determine the exact 
shape. Then cut the planks, clamping them 
together to make certain they are alike. Se- 
cure plank 5 at D with two %” No. 6 screws, 
bend around wedge block, and fasten to stem 
part of keel with two similar screws, one near 
deck and the other near chine. A 
1%" thick strip may be laid on the 


joint before fastening together at bow with 54” 
No. 4 screws. Be careful to drill the correct 
size holes before inserting screws, or planks 
may split. Fasten stern block to keel at F 
with a long screw as indicated, and attach 
planks to wedge block with glue and screws. 

Now remove frame from work board by 
taking out screws holding wedge block to 
mold block and sawing away the glued stem 
piece at A and stern block at DE with a thin 
hack-saw blade. The mold block is discarded 
—it is not a part of the finished model. 

Drill a %” hole for the rudder stock vertical 
to the deck as indicated, and a 3/16” hole toa 
depth of 3/16” on inside of keel for the tube. 
Fit deck beam into notches in stem piece, 
wedge block, and stern block, and fasten with 
screws. Drill a 3/16” hole in deck beam in 
line with hole on inside of keel. Fit rudder- 
stock tube into place. 

Cut the transverse beams, chine beams, and 
uprights from 4” white pine. Their location 
is shown by dotted lines in the drawing of the 
wedge block and in the plan view of top. Glue 
them into place and fasten beams to side 
planks by driving toothpicks from the out- 
side. The uprights are attached to the keel 
by means of small brass angles. Before drill- 
ing holes through deck beam and 
transverse beams for screws, be 


work board alongside the mold B y sure that outside edges of side 
block to give the necessary sheer BERNARD planks are equidistant from center 
curve. At A saw off plank 5 in a line of deck beam. 

plane with opposite side of keel. FISCHLER Apply plastic composition wood 
Next fasten plank 6 in place. File e around the rudder-stock tube where 


edges of 5 and 6 to make a tight 


it is set into the keel to insure 


LIST OF MATERIALS 


For Dimensions Material 
Work board 
and keel %"x10"x8" White pine 
Side planks 14 "x9"x52" White pine or ma- 
hogany 
Mold blocks 
and beams %4"x12"x3" White pine 
Deck 3/32"x10"x50"” Waterproof birch 
plywood 
Bottom planks 3 /32”x12"x50" Waterproof birch 
plywood 
Garboard 
strips Y"XH"xa! White pine 
Deck beam Wx "x4! Mahogany 
Jib boom and 
bumper 5/16” round x3’ Dowel 


Mast %”roundx6’ Spruce 
Boom %"roundx19"” Spruce 
Mast step Y{"x2"x3%" Oak 


4%" brass wire rod for rudder stock, 6” long 

3/16” copper tubing for rudder-stock tube, 4” long 

20-gauge ,Salvanized iron or brass for rudder, 
x 


Brass plate for rudder skeg, 1/16" x 4%" x 2” 

%4" galvanized-iron bolt and nut to hold lead 
keel, 7” lon; 

2 a balloon cloth 36” wide 

2 de 44" brass screw eyes 

Flathead brass screws: 2 doz. %”" No. 3, 1 doz. 
54" No. 4, 1 doz. %” No. 6 

1 doz. toggles 

1 doz. rigging hooks 

6 brass angles, 1/16” thick x 1%." wide x \%" legs 

15 Ib. lead 

3” strip of brass or 6” length of 1/10” German- 
silver wire to hold down bumper 

tp ae steering tiller 
3 doz. rings for sails, 3/1 

Celtulord patients 4 for Gantt; 4” long; 3 for 


jon, 
Small cans of shellac, waterproof varnish, paint, 
marine seam composition, flexible waterproof 
Maula aaa and metallic filler for underbody 
and keel. 


tion of deck beam, wedge block, 
and transverse beams. A card- 
board pattern should be made 
to determine the exact shape 
of the bottom planks, as below 
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Above, deck plan showing posi- 


against any water leaking into the hull. 

Fasten the garboard strip to each side of 
keel with 14” No. 3 screws as indicated, after 
cutting off triangular projections on bottom 
of wedge block. Determine size of bottom 
planks by means of cardboard patterns; then 
cut the planks to shape. 

Wrap a piece of coarse sandpaper around 
a 6” wood block. Starting at bow, with one 
end of the block resting on the keel, the other 
end on a side plank, finish the edges parallel 
on an even curve from bow to stern. Apply a 
thin layer of seam composition to edges of one 
side and hold a plywood bottom plank in 
place at bow and stern temporarily with wire. 
Hold a 75-watt electric bulb inside hull to see 
where to drill holes for toothpicks used to at- 
tach bottom plank to side plank and keel. 
Use an automatic hand push drill with a No. 2 
drill and space holes %” apart. 

Trim toothpicks to proper length and thick- 
ness, dip in shellac, wedge into holes, and 
hammer in place. Attach plank to center of 
keel at garboard strip first. Trim pegs flush 
and sandpaper the whole. Cut plank flush 
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with side of boat and 
off center along keel. 
Fasten other plank in 
same way, but lap it 
over the first plank at 
keel and trim so that 
edge will be at center 
of keel as shown. Re- 
move thin edge of over- 
lap with a razor blade 
and fill with seam com- 
position. 

Toobtain the garboard 
curve, take a round 
wood rasp and file out 
an arc of a 2” circle be- 
tween the two points 
indicated on side view 
of keel. If you intend 
to enter Marblehead 
races, this must be done 
carefully so that a 2” 
disk will fit perfectly 
into the curve, which is 
shown in front view of 
hull, and in sectional 
view X-X. Otherwise, 
your model will be dis- 
qualified. 

Drill hole for the bolt 
that holds lead keel in 
place. Make a wood 
pattern of lead keel and 
take to a foundry to be 
made or pour lead in a 
sand mold. The finished 
keel should weigh 13 lb. 
Attach to wood keel as 
shown. The two screws 
which fit into the wood- 
en keel are to keep the 
lead from turning. 

Give one coat of paint 
to inside of hull. Apply 
seam compound to side 
planks, stern block, and 
around rudder-stock 
tube. Attach deck on 
top of deck beam and 
side planks, sandpaper 
it, and give several 
coats of outside varnish 
to deck; then paint hull any color desired. 

The rest of the construction should offer no 
difficulties if the drawings are followed. Cut 
the rudder from 20-gauge galvanized iron, 
and solder the rudder stock to it. Attach the 
brass plate for the rudder skeg with 12” No. 
3 screws. The author recommends using a 
commercial steering tiller, such as can be 
purchased at model supply stores, but you 
can devise your own if you wish. 

Cut the sail cloth so that weave is at right 
angles to outer edge of mainsail and inner 
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The completed model. The shape of the sails can be altered somewhat, 
if desired, providing the area remains less than 800 square inches 


yn 


edge of jib. Be sure to allow for a 4” seam. 
Variations can be made in the sails, but the 
total area should not be more than 800 square 
inches. There are four 4” celluloid battens on 
the mainsail and three 2” battens on the jib. 

Install bumper, mast step, and mast; ar- 
range sails and rigging as indicated; and your 
yacht is ready to show what it can do. You 
may find it necessary to move the mast from 
one hole to the other or to reverse the mast 
step in order to obtain the best results. 

As an easy means of lifting the model out 
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of the water, attach a piece of chain to 
the center of deck with screws 23” and 
30” from bow. For carrying long dis- 
tances, an 8” leather strap affords a 
more comfortable grip. 

The writer has sailed his model with 
great success in numerous races at 
Central Park and Jamaica Bay, New 
York. If you have built your model 
carefully, it should perform as well, if 
not better. 

In addition to various rules mentioned 
in this article, the following regulations 
of the Model Yacht Racing Association 
of America must be kept in mind if the 
boat is to be entered in official races: 

Bumpers are not included in overall 
length measurement, but are limited to 
a 4%” overhang. Only a 4” variation is 
allowed in the 50” overall length of 
the model. 

The roach of the sails cannot exceed 
2”. No wire or other stiffening can be 
put in the head of sails. 

Movable keels, metal fin keels or 
others without hollow garboard, center 
boards, lee boards, bilge boards, bow- 
sprits, and overhanging rudders are 
prohibited. 


SAIL PLAN ln 

OF MODEL Z 
The sailcloth E 
should be cut so bd 
that the weave 
is at right an- 
gles to outer 
edge of the main- 


sail and inner 
edge of the jib 


Note how the side and back stays steady 
the mast. Toggles are used to tighten 
or slacken the lines when desired. A 
chain handle can be seen on the deck 
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Catapults 


ADD THRILLS | 
To 


Snowball Fights 


a 9 


LOADING 
” POSITION 


TRIGGER 


iy 
PIVOTED 


STOP BLOCK 


TRIGGER 15 A STRAP 
HINGE WITH HANDLE 


As the trigger is pressed, the arm flies up and hits the 
stop block, which is pivoted to prevent damage to the arm 


toys ae 
pe aa ~ 


A heavy rubber band cut from an 
old inner tube provides the power 
for this catapult. It is harmless 
provided soft snowballs are used 


NOWBALL battles are much more 

fun when the skirmishers are sup- 
ported by heavy artillery in the form of 
catapults. Scrap materials are used 
for making the type illustrated, and a 
rubber band cut from an old inner tube 
provides the power. When the trigger 
is pulled, the arm flies up and hits the 
ejector block, whereupon the snowball 
in the tin can is hurled forward. The 
ejector block, it will be noted, is pivoted 
so that it swings down when struck in 
order that no damage will be done to 
the arm of the catapult. 


CUTTING A TAPER [CALCULATIONS] 
Taper turning can be accomplished on the lathe by setting over the tail- 
stock. To determine the amount the tailstock must be shifted, take one- 
half of the taper per foot times the length of the work in feet. Always 
consider the total length of the work or the distance between centers, 
instead of the length of the taper portion. If the taper extends the whole 
length, the offset will be one-half the difference between the diameters 
of the large and small ends. 


Several standards are used in shopwork. Their approximate tapers 
follow: Morse, 54” per ft.; Brown & Sharpe, 14” per ft.; Jarno, 0.6” per 
ft.; Sellers, 34” per ft.; Reed, 0.6” per ft. For accurate measurements, 
always refer to a chart or handbook giving the exact figures. 
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Ship's-Wheel Pipe Rack and Humidor 


$$$ 1 $$ $$ 7 ol F 


ESIDES being a welcome addition 
to the pipe lover’s den, this ship’s- 
wheel pipe rack and humidor is a 
project to appeal to every lathe 

owner. First obtain the jar. A cold-cream jar 
41,” in height and 314” in diameter is ideal. 

Mount an 8” square of 1144” black walnut 
on the lathe faceplate and turn it down to 714”. 
Recess the center about %” to fit the bottom 
of the jar; then shape the rim and edge as 
shown. Sand and polish the work, and use 
the dividing head to locate the three holes 
into which the uprights are dowled. The base 
may then be removed from the faceplate and 
14" holes bored 3%” deep. 

The walnut for the wheel rim should be 4%” 
thick and 712” square. When mounting it, a 
piece of waste wood 4” thick should be 
placed between the work and the faceplate. 
Be sure that the faceplate screws are not 
more than 114” from the center. The stock 
is cut down to 7” in diameter, turned to 
shape and sanded. 

Mark the position of the six spokes as well 
as the six alternate positions for boring the 
pipe-stem holes through the wheel. With the 
parting tool, cut out the center to clear the 
largest diameter of the jar. Make the last 
thin cut by hand with a sharp-pointed knife. 

On the underside of the wheel, lay out the 
three holes into which the tops of the uprights 
will be dowled. Drill 14” holes, 4” deep. 
Next make the %” holes for the pipe stems, 
boring halfway through from opposite sides 
to avoid splintering. If an auger bit is used, 
drill a small hole the size of the lead screw 
first in order to prevent feeding too fast and 
splitting the wood. Now place the rim in 
the vise and bore 4,” holes 14” deep for the 
spokes. 
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An old cold-cream jar 
is used for the con- 
tainer. The cover and 
pipe rack are turned, 
preferably from walnut 


Turn the spokes 
from %” square 
maple stock 3” 
long and leave 4” 
doweled ends 14” long to fit into the rim. Also 
turn three uprights from stock 1” square 
and 5” long, leaving %” doweled ends \” 
long at each end. While the length of these 
uprights is given, it is well to take the ac- 
tual measurements with the jar in placc. 

The lid is turned from %” stock. Use the 
single-screw faceplate and turn the underside 
first. Cut the lid large enough to cover the 
jar and allow about 4” overlap all around on 
the inside rim of the wheel. Rabbet around 
the edge to fit the inside diameter of the jar 
and turn out a recess about 2” in diameter 
and 14” deep in the center of the lid to receive 
@ sponge-rubber humidifying disk. Reverse 
the work on the faceplate and complete the 
turning. The knob may be turned between 
centers and fastened with a flathead screw. 

Any desired finish may be applied, but it is 
advisable to sand, stain, and finish all parts 
while they are in the lathe.—LLoyD L. REISE. 


Improvised Shield for Eyes 


WHEN doing dusty work that may endanger 
the eyes, an improvised shield can be made 
from transparent cellulose tissue cut to cover 
both eyes and fastened to the face with a 
strip of adhesive tape. Of course, this cannot 
be used for heavy work—a pair of safety 
goggles is always a good investment for the 
amateur craftsman.—C. R. AVERY. 
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It should not take more than an evening's work to add these 
miniature gasoline tanks and pump house to a railroad layout 


Gasoline Storage Station 
FOR MODEL RAILWAY 


NE of the less common model-railway acces- 
sories is a miniature gasoline storage station. 

The tanks may be made of two or three layers of 
writing paper, glued up over a cylindrical form, 
with a conical top of the same material. A piece 
of gray cardboard is used for a concrete foundation. 
The galvanized-iron pump house is also made of 
writing paper or lightweight cardboard. The four 
sides are laid out as a single unit, then folded at 
the corners. Be sure and leave enough paper to 


form a flap for gluing. 

Two paper clips and 
a short piece of slight- 
ly larger wire are 
used for the stand- 
pipe. Since the model 
illustrated in the pho- 
tograph is built to 
“HO” scale, the arms 
of the standpipe are 
too small to have a 
flexible union and so 
cannot be raised or 
lowered. Paper clips 
were straightened and 
used for pipe lines. 

The tanks and pump 
house are painted 
light gray and the 
seams then penciled 
on.—J. W. CLEMENT. 
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STORAGE 
“A TANK 


STANOPIPE 


~CONCRETE 
FOUNDATION 


: 8 
PUMP GALVANIZED PUMP HOUSE 
5 40 15 


20 FT. 


The parts and how they are set 
up in relation to the track. All 
¢ OF TRACK dimensions are in feet to make 
it easier to build to any scale 
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Elaborate equipment is 
not required. A clothes 
wringer can be readily 
converted into a press 


For years Arthur Paul Snader has 
printed etchings for many of the coun- 
try’s leading etchers. Among them are 
Albert Sterner, Roland Clark, and 
Marguerite Kirmse. He has also taught 
etching, one of his most famous pupils 
being the Grand Duchess Marie of Rus- 
sia. He is head of the Summer School 
of Print Making, Provincetown, Mass., 
and author of “Apsolite Etching—What 
It Is and How to Do It,” “How to Make 
Fine Prints,” and numerous articles. 


artistically inclined than making dry- 

point pictures on thin sheets of cellu- 
loid or other transparent cellulose material. 
These are then printed on paper just as if 
they had been made on copper. As wall pic- 
tures, they will grace any room in which 
they are hung; and as seasonal greeting 
cards, they have a distinctive and expensive 
appearance. They can also be printed on silk 
and used for making beautiful scarfs, hand- 
kerchiefs, bookmarks, and similar articles. 


Fis: crafts have greater appeal for the 
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IT’S EASY TO DO 


Dry-Point Etching 


By ARTHUR PAUL SNADER 


Prints may be made 
not only on paper 
as above, but also 
on cloth, such as 
the scarf at le’ 
or on handkere! 


Best of all, the work is simple, inexpensive, 
and can be mastered by anyone. Even a 
knowledge of drawing is not essential. 
Equipment. A scriber obtainable at any 
hardware store for about 35 cents is needed. 
It consists of a pin vise with a point that 
can be reversed for carrying. You can also 
use a very small pin vise for holding phono- 
graph or sewing needles. The plates may be 
ordinary celluloid sheets such as are used in 
automobile curtains, but better results may 
be had with one of the cellulose-acetate ma- 
terials (0.020” thick) available at well- 
stocked art supply shops. A drawing board, 
small hone or sharpening stone, some thumb 
tacks, and a piece of white paper complete 
the equipment. Materials for making the 
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DRY POINT DRY POINT 
BURR REMOVED WITH KNIFE 


DRY POINT 
WITH BURR 


Types of lines, greatly magnified. At 
right, correct way to hold the scriber 


prints will be given in a later 
article. o 

The subject may be an en- 
larged snapshot, a clipping 
from a magazine, or, better still, a repro- 
duction of a good etching. Keep in mind that 
the final print will be a reverse of what 
you copy. 

Sharpening the dry-point needle. Lay the 
tool across the fingers of the left hand, point- 
ing outward past the thumb for 1” or more. 
Close the right hand over the left hand with 
the needle protruding between the first and 
second fingers. Allow the point of the needle 
to roll lightly upon the hone at a 
slight angle while moving the right 
hand up and down the fingers of 
the left hand as illustrated. Just a 
few turns from time to time will 
keep it sharp. 

To make the plate, place the sub- 
ject on the drawing board and up- 
on this lay a piece of plastic cut 
large enough for a 14” margin all 
around the picture and 2” at the 
top for practice space. If the plas- 
tic has a tendency to curl, tack it 
down with the convex side up. 
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SIDE BURR 
FAILS QUICKLY 


How scriber is rolled 
across a small hone 
to sharpen the point 


Make some practice strokes before start- 
ing the picture. The tool must be held ab- 
solutely erect at all times. Strokes may be 
made in any direction. The greater the pres- 
sure, the greater the depth and width of the 
line and the blacker it will print. Types of 
lines are shown in one of the drawings. To 
obtain a softer, grayer line, remove the burr 
by pushing the thumb nail along the line as 
though it were a delicate chisel. 

A sharp-pointed knife (such as 
surgeons’ scalpels, small frisket 
knives, and the like) may also be 
used after one is proficient with 
the needle. With these tools, the 
lines are cut in, and the resultant 
burr is very smooth and clean. 
Parts done in this manner will be 
a little sharper or “colder” than 
work with a needle. 

Bear in mind that depth in a 
picture is obtained not alone by 
reducing the size of the more dis- 
tant objects, but by making them 
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grayer. They also are lacking in detail com- 
pared to objects in the foreground. There- 
fore, do all distant work with a progressively 
lighter stroke. 

Occasionally insert a sheet of plain white 
paper between the picture you are copying 
and the plate; you will then be able to see 
very clearly the work that has been done. 
By slightly tipping the plate up toward the 


light as you look across it, the gray lines 
will appear black against the uncut surface. 

When the picture is completed, remove the 
thumb tacks and, with ruler and sharp knife, 
score a fairly deep line entirely around the 
edges of the picture. Now bend the material 
backward along the score, and the plate will 
break cleanly. 

(To BE CONTINUED) 


Steel Roller Prepares Boat Seams for Caulking 


A ROLLER-DISK tool made as shown 
is an aid in preparing the seams of a 
new boat for caulking. It is provided 
with a stout hardwood handle (tapered 
from 14” to %” near the disk) so 
that heavy pressure can be exerted as 
it is rolled along the seam, making a 
uniform V-groove.—H.S. 


Sandpaper Erases Ink 
in an Emergency 


INK erasers are not always at hand 
when needed, but an efficient one can 


Glued around a small block of wood, a piece 
of fine sandpaper serves as an ink eraser 


Marking Ship-Model Deck 


LINES to imitate the deck planks on 
the hull of a small ship model may be 
marked by using a bolt of such a size 
that the threads are the right distance 
apart to form a multiple scriber. Draw 
the bolt slowly and firmly along the 
deck, taking care that it merely slides 
and does not turn. This will give you 
uniform plank markings, but the 
slightest turn of the bolt will spoil the 
effect— EDWARD R. WEBER. 
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Uniform grooves for 
the caulking are made 
by pressing the tool 
heavily into the seams 


: HARDENED 
STEEL DISK 
be made in an emergency by gluing a 12 
piece of fine sandpaper around a small vis 
block of wood.—R. DeW. M. 


“DIA 


Hardwood Wedges Obtained 
from Spring Clothespins 


SMALL hardwood wedges are sometimes required 
for leveling a stove, cabinet, or other heavy article of 
furniture. They can be obtained in a moment by 
removing the wire spring from an ordinary spring- 
type wooden clothespin. The two halves make ex- 
cellent wedges, which can be cut off as necessary. 
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Sled Runners 


EASILY ADDED TO 


Soap-Box Racer 


[ANY thousands of well-built soap-box 

derby racers are laid up during the 
winter, but a number of these could be 
adapted for healthful winter sport by mount- 
ing small sled runners in place of the 
wheels. Dimensions and construction will 
vary to some extent, but in most cases it 
is necessary to reénforce each axle heavily. 

The runners are cut as shown and 


bored a drive fit for the long vertical 
bolts, which prevent splitting. The 
shoes are round cold-rolled steel from 
4%” to 4%” in diameter. Notch these 
runners at the ends so the shoes will 
be held very firmly when fastened 
with screws as indicated. Drill the 
holes for the axles square with the face 
of the runners and oil them well. 
Brakes of the “drag” variety, com- 
mon on soap-box racers, are easily 
adapted for use on snow and ice by 
adding spikes.—JACK HAZZARD. 


END VIEW OF AXLE 
(ENLARGED) 


BRACE TO 
RE-ENFORCE 
AXLE 


SAME 
DIAMETER 
AS WHEEL 


— 


LONG BOLTS THROUGH RUNNER 


LARGE WASHER, 


How to Mount a Horn to Serve as an Ash Tray 


YMBOLIC of the West with 


its herds of cattle, this 
ash tray is a highly polished 
horn mounted on a turned 
wooden base. Horns may be 
obtained at the smaller pack- 
ing plants, on some farms, and from vari- 
ous dealers. If the horn is very dry, the 
bone can be removed by gripping the end 
in the vise and giving the horn a twisting 
pull. If this fails, the bone is removed by 
boiling the horn until the connecting tissue 
has been cooked loose. 

Nicks and other imperfections are re- 
moved with a hand scaper or a small sand- 
ing drum in the lathe or on a flexible shaft. 
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The base is turned from 
wood and scooped out to 
receive the horn. Below, 
sanding the horn with a 
drum on a flexible shaft 


Finish with sandpaper of the finest grade. 
The cigar rest is shaped from brass, cop- 


per, or nickel silver. A short post of the 
same material is made to fit under it, and 
the pieces are soldered to the head of a 
wood screw, which passes through the horn 
and into the base. Finish the entire piece 
with clear lacquer. This does not turn the 
horn yellow, and it can be rubbed to a 
high polish when dry.—D. C. MARSHALL. 
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When someone is ill, this table is a great convenience 


ILLNESS comes unheralded and unwelcomed 
to every home, and when it does the world 
becomes strangely and suddenly confined 

within four narrow walls. Hours spent in bed 
from necessity are more than sixty minutes 
long, and the little work required to build this 
bed table will be a welcome contribution to 
shortening those endless 


ADJUSTABLE 


Bed Table 


FOLDS FLAT FOR STORAGE 


Its enameled surface is easily cleaned, 
and it is then ready for building blocks, 
jig-saw puzzles, playing cards, and 
other games. For reading, or writing, 
the top may be raised to the desired 
angle. No weight comes on the user. 
and there is plenty of room for freedom 
and changing positions. When the table 
is not in use, fold it up and slip it into 
the closet or on a shelf. 

Whitewood or clear pine may be used, 
the former being stronger, with three- 
ply fir for the top. After cutting dadoes 
B and C, fit in little pieces of wood where the 
dadoes are not needed, as at A. Dado D, into 
which part 9 fits, cannot be cut until the 
margin of 6 has been sawed along EH. Part 11 
is a No. 6 roundhead screw; parts 12 and 13 
are 114” narrow brass hinges. The brace for 
the legs should be maple.—ROLLAND R. GOVE. 


hours. 

It is light and easy to 
carry, yet amply strong. 
Meals may be arranged 
on it in the kitchen and 
carried in as on a tray. 


BED TABLE 
SET UP FOR 
READING 


: He ITER JOINTS V4" 1] 
— Je 
Lt Sapamaaion | 


om Me" HOLE o}=| 
ee ee) 


Dimensioned drawings for the parts and, at 
left, the assembly. Three-ply fir is used 
for the top, and whitewood or clear pine for 
the others parts. Maple is best for the brace 
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LIGHT RED-BROWN 
pe SKIN 


CROLL-SAWED in the form of 
an Indian squaw and an Indian 
y, these holders for doughnuts or 


pretzels add a bright, novel touch to the table. 

The figures are sawed from 44" thick ply- 
wood or white pine. Drill the pieces to receive 
the rods, which are wooden dowels 4” in 
diameter. In the case of the Indian boy, holes 
will have to be drilled through the hand and 
into the base, and a groove cut in the edge of 
the raised foot. Wooden disks are drilled to 
fit the dowels snugly and glued in place as a 
base on which the doughnuts or pretzels may 


rest. The figures are then mounted on wooden 
bases of any suitable size and weight. 

One color scheme is indicated on the draw- 
ings. The areas that appear solid black are, 
of course, painted that color. Time may be 
saved in painting by the use of opaque water 
colors, but a coat or two of transparent var- 


nish should then be applied. If enamels 
are preferred, apply a coat of flat white first 
and sandpaper it smooth.—GraAy WOLF. 
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CHECKERBOARD [WOODWORKING] 


curacrossenan Cut four strips of dark veneer and five of light, 
—Se making them a little wider and longer than actu- 
INLAY 


ally needed. (Four strips of light will do, but if 
five are used, the construction is a little easier.) 
Nail them between two pieces of 4%” hardwood 
stock, plane one edge, then gauge the width and 
plane the other edge. Stretch paper over a draw- 
ing board and glue the strips to the paper, edge 
to edge, with liquid glue, and wait until dry. Cut 
eight strips across the grain, a little wider than 
required. Trim to width between the hardwood 
boards as before. Lay out and glue them to paper 
with liquid glue to form the checkerboard. Cut 
away the projecting light-colored squares. Add a 
veneer border if desired. Now glue the veneer, 
paper side up, to a crossbanded core with casein 
glue. When dry, moisten paper and peel it off. 


ie 


HA 
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Skillful Craftsmanship 


Y MEANS of posters, newspaper ad- 
vertisements and articles, and window 
displays, the Fairmont (W.Va.) Home- 
craft Club, an affiliate of the National 

Homeworkshop Guild, was able to make its 
first exhibition a highly successful one. More 
than 1,100 persons attended during the three 
days of the show. 

Secretary William M. Hamrick reports: 
“We had 101 projects on display, ranging 
from candlesticks and book binding to a 
high-intensity telescope. We had a complete 
shop set up, although it could not be oper- 
ated full time because of the crowds and the 
dust created. Over 1,200 puzzles were made 
on the job and distributed as souvenirs. 
Wooden badges were worn by all the mem- 
bers. The printing on them was done by 
Archie Koon and B. L. Bell.” 


1,100 ATTEND SHOW 


Previous to the show, the club entered 
a contest to design lamps made to I.E.S. spec- 
ifications for the local public service com- 
pany. The winner was Mr. Bell, who made a 
duplicate to be given as a prize. 

The following clubs are scheduled to hold 
exhibits during February and March: Lin- 
coln (Nebr.) Homeworkshop Club, North 
West Homeworkshop Club of Chicago, Ill., 
Ottawa (Ont., Canada) Society of Model En- 
gineers, Peekskill (N.Y.) _Homeworkshop 
Club, Onaway (Mich.) Wood Carvers, and 
Long Beach (Calif.) Homecraftsmen Club. 

Those who displayed their craftwork dur- 
ing January were the Ashtabula (Ohio) 
Homeworkshop Club, Orange (N.J.) Home- 
craftmen Club, Mount Royal Hobby Club of 
Montreal, P.Q., Canada, Dawson (Minn.) 
Homecraftsmen, Lexington (Ky.) Home- 


IN FAIRMONT, W. VA.— 


WATCH DEMONSTRATIONS—RECEIVE SOUVENIRS 


During its exhibition, the Fairmont Club 
made and gave away 1,200 wooden 
puzzles as souvenirs. Fifty posters 
14” by 22” were used to advertise the 
show. The design is a linoleum cut. 
Above, lamps made by club members 
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Displayed by Club 


AT HOME WORKSHOP EXHIBIT 


crafters, and Vicksburg (Miss.) Homework- 
shop Club. 

Phillip Pickett has been elected president 
of the Witch City Homeworkshop Club, 
Salem, Mass. The barn belonging to the sec- 
retary, John W. Pszenny, has been trans- 
formed into a clubhouse. A new roof was 
laid and a workbench installed. The mem- 
bers decided to build a lathe out of old auto 
parts to be used until money can be raised 
to purchase a new one. 

Melvin Baer has donated fifty new books 
to the library of the Bison Builders Guild, 
Buffalo, N.Y., which now has over 600 vol- 
umes. All the members are working on an 
HO-gauge model railroad. Officers for 1939 
are Leo Beyer, president; Edward Dinehart, 
vice president; Raymond Baer, secretary; 
Melvin Baer, treasurer and librarian; George 
Harris, sergeant-at-arms. 

Members of the Ship Craft and Model En- 
gineering Guild, Cincinnati, Ohio, are build- 
ing five model yachts of the 50-800 class de- 
signed by the secretary, William Richards. 


The Fairmont exhibition had a constant stream of visitors during the three 
days it was open. Each of the members in attendance wore a badge like that 
at the right—a 3” disk of thin plywood printed with a green hobbyhorse 


Also under con- 
struction are two 
models of the U.S.S. 
Alabama and a hy- 
droplane. 

To increase in- 
terest among the 7 
members, the Lewis-Clark Homeworkshop 
Club, Lewiston, Idaho, is sponsoring a month- 
ly exhibit of one-evening projects. After the 
meeting the articles are auctioned off and 
the money is put into a fund to finance a 
permanent meeting place and shop. New offi- 
cers are Ira S. Dole, president; Elmer Leaf, 
vice president; H. T. Anderson, secretary; O. 
Ranzenbach, treasurer; P. J. Rawson, libra- 
rian. 

Calvin Robles spoke on “How to Make a 
Talking Picture Machine and Talking Pic- 
tures” at a meeting of the LeRoy (N.Y.) 
Homeworkshop Club Rufus Charles 
demonstrated patch veneer laying before the 
Tri-City Homeworkshop Club at the home of 
Earl Gealow, LaSalle, Ill. . . . The Wood- 
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SEND LARGE STAMPED ENVELOPE FOR “HOW TO START A CLUB” 
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Ridge (N.J.) Homeworkshop Club went on 
an inspection tour of the main office of the 
Western Union Telegraph Co. in New York 
. . . The Chickasaw Homeworkshop Club, 
Memphis, Tenn., recently enjoyed a demon- 
stration on refinishing walnut . . . New offi- 
cers of the Racine (Wisc.) Homeworkshop 
Club are John Nelson, president; Fritz Peter- 
son, vice president; Clyde E. Ford, secretary. 

Bookcases and a large blackboard have 
been installed in the clubroom of the Fall 
River (Mass.) Homecraft Club. Recent pro- 
grams included two moving pictures, a dem- 
onstration of furniture upholstery by Walter 
Sweeney, and a jig-saw exhibit by Bernadine 
Lafond. Those in charge of the annual Christ- 
mas project were Clifford Schlemmer, Mr. 
Sweeney, and George Legault. 

The Ottawa (Ont., Canada) Society of 
Model Engineers is busy making new air- 
planes and model trains. Secretary G. B. 
O’Connor says, “It is with sincere regret 
that I report the untimely death of one of 
our oldest members, Dr. Mark G. McElhin- 
ney, who was one of the first to own and 
operate a home workshop in Ottawa. He 
was 71 at the time of his death. In the course 
of his long career he built, among other 
things, several full-size steam engines. He 


was very fond of the water and by a queer 
twist of fate was drowned near his cruiser, 
on which he lived for the past few years.” 

R. A. Arbuckle gave a talk and demon- 
stration on the manufacture and use of saws 
before the Findlay (Ohio) Homecraft Club 
... The Sacramento (Calif.) Homecraft Club 
held a craftwork exhibit at the Art Center 
for two weeks . . . New officers of the Creston 
(Iowa) Homeworkshop Club are A. F. Watts, 
president; A. S. Beatty, vice president; R. R. 
McGinnis, secretary; LeRoy Winkler, libra- 
rian. 

The Portland (Ore.) Homeworkshop Club 
recently visited the plant of a saw manu- 
facturer and witnessed a demonstration of 
saw filing and setting by the shop superin- 
tendent, Wayne O’Dell. 

George Fitzgerald has been elected presi- 
dent of the Seattle (Wash.) Homeworkshop 
Club; Charles J. Lowe, vice president; Talbot 
McGar, secretary-treasurer; M. L. Eggleston, 
librarian; Earle Landers, shop foreman. An 
extensive Christmas toy program was carried 
out by the members, who meet every other 
week. A membership drive is being con- 
ducted under the chairmanship of B. V. 
Nichols. Plans have been started fora sec- 
ond hobby show. 


During the Fairmont show, craftwork demonstrations were given in this temporary shop, set up in the rear 
of the exhibition room. It was here that the members made the wooden puzzles distributed as souvenirs 
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Attractive Inlay Cover 
for Album or Scrapbook 


IMPLY by tilting the table of a scroll-saw 
a trifle, it is possible to make an attrac- 
tive inlay cover for a photo album or scrap- 
book from a single piece of 4” plywood. The 
effect of tilting the table is to give the cut-out 
parts a slightly wedge-shaped edge. When 
the pieces are finally assembled, they can be 
pushed in so as to project about 1/16” on the 
other side. The amount of the tilt is deter- 
mined by experimenting with scrap plywood. 
Enter the saw blade through small holes 
drilled in the corners. These are afterwards 
puttied or filled with plastic composition wood. 
Paint all units with enamel, sanding lightly 
between coats and rubbing the last with pum- 
ice stone and water. Ivory and jade green are 
an excellent combination. The inlay units are 
then assembled by themselves with glue, and 
glued into the painted background. Finally, 
brush on a brown glaze and wipe it off every- 
where but in the cor- 
ners. Clean all sur- 
faces that would nat- 
urally receive wear. 
You can obtain leaf 
fillers from albums 
purchased at ten-cent 
or stationery stores. 
Hinge the front as 
shown and use page 
eyelets to align the 
sheets. Either laces or 
brass bolts may be 
used as clamps. Paste 
black paper over the 
insides of the covers. 
—LESLIE KINNING. 


The inlays of this 
cover have been 
cut at an angle so 
as to project 1/16” 


CoINSSss 
ROUND CORNERS 


Quartet Pattern and Section 


Plating Small Steel Parts with Tin, Copper, Zinc 


Copperplating steel hardware with a so- 
lution of bluestone and cream of tartar 
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MALL iron or steel parts can be quickly plated with 
tin or copper by a rubbing-on process. To plate with 
copper, dissolve half a teaspoonful of copper sulphate 
(bluestone) crystals in water and then add cream of 
tartar to the warm solution until it becomes deep blue 
in color. Brush or rub this solution on the cleaned iron 
parts with a piece of cloth wrapped around the end of a 
stick or a thick glass rod. If, however, you wish to tin 
the articles, first copperplate them, then boil them in a 
solution of half a teaspoonful of tin chloride and a tea- 
spoonful of cream of tartar in an enamel pot, with a 
piece of genuine tin foil (such as is used around cheese). 
By using a solution of zinc chloride and boiling with a 
sheet of zinc, the object can be zinc plated. Allow the 
object to touch the tin or zinc.—R.W. 
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MALL tables are built in 
greater numbers by ama- 
teur craftsmen than any 
other type of furniture. 

There are many varieties— 
end tables, coffee tables, oc- 
casional tables, tip tables, 
book-trough tables, bedside 
tables, lamp tables, butterfly 
tables. Since such tables get 
rather hard usage, they de- 
mand a finish highly resistant 
to wear as well as attractive 
to the eye. 

Whatever the wood or the 
design, the piece, after the 
trial assembly, should be care- 
fully scraped and sanded free 
of all traces of glue. Next, 
sponge it with a clean sponge 
and water containing hot 
liquid glue in the proportion 
of one cup of glue to 10 qt. 
clean water. Mix this only in 
an enamel-ware pan or tray. 
Do not touch the wood at any 
time with the bare hands dur- 
ing the sponging, or dark 
spots may result. Dry and 
sand with 4/0 or 6/0 garnet 
Rubbing down and polishing two tables of a type often made by finishing paper. This process 
amateurs—one a butterfly, the other a small, square drop-leaf will bring up any small dents 


VARNISH AND ENAMEL FINISHES [PAINTING] 


1. Sand, inspect, stain with non-grain-raising stain, and dry 12 hr. For an 
enamel finish, the stain is, of course, omitted. 


2. Seal with four-hour floor varnish reduced 50-50 with pure turpentine. 
Dry 24 hr. Sand with 6/0 paper if necessary. 


r 
I 
| 
I 
| 
| 
| 3. If wood is open grained, fill with silex filler colored to match. Dry 48 hr. 
| 
| 
| 
| 
| 
I 


| 
4. Apply a sealer coat as described for operation No. 2 after using a rag | 
and gasoline to see that no traces of filler are left near joinings or on moldings 

and turnings. Dry 24 hr. l 


5. Brush or spray on four-hour varnish or enamel as required. Dry 48 hr. 
6. Sand with 6/0 garnet finishing paper. Apply second coat. 


7. If last coat is plump and level after three days, rub for finish with 
water and FFF pumice stone; otherwise apply a third coat, dry three days, 
and oil- or water-rub with pumice. Clean off, apply a good furniture polish, 
and let stand a week to reharden if possible before using. 
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Good Finishes 


By RALPH G. WARING 


or pressed-down grain. Test all sanded surfaces with the 
finger tips as well as by eye. All sharp, square edges 
must be slightly rounded. 

Best results in staining are obtained with the modern, 
non-grain-raising type of stain. Various vehicles are 
available in which the stain powders are dissolved, and 
some are then reduced to working consistency with hot 
water. The stain may 
be applied witha spray 
gun or wide rubber-set 
brush of the kind hav- 
ing no tin ferrule. Wip- 
ing with clean rags 
will give even color 
tones or shaded and 
high-lighted effects, as 
desired. Dry overnight 
if possible. 

On maple, birch, 
beech, basswood, or 
poplar, no fillers are 
required, but fillers are 
generally needed for 
mahoganies, oaks, wal- 
nuts, or similar open- 
grained woods. Before 
fillers can be applied, 
some form of sealer 
should be used. 


Figured woods, such as 
the maple used in this 
piece, require a clear 
and transparent finish 


Much of the beauty of 
this spinet desk lies 
in the flawless finish 
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SHELLAC-LACQUER FINISH [PAINTING] 


| 1. Sand, inspect, stain with non-grain-raising stain, and dry 12 hr. | 
2. Spray or brush a light but uniform coat of the following: 3 parts of 4-lb. 
| stock white shellac and 1 part orange shellac thinned with 6 parts denatured | 
| alcohol made for this purpose. Dry 3 or 4 hr. (Note: If this type of finish is 
used for open-grained woods, the wood must now be filled with silex filler l 
| colored to match, dried 48 hr., and sealed with a coat of the mixture just i] 
mentioned after being sanded as in operation No. 3.) 
| 3. Sand clean with 6/0 garnet finishing paper moistened on back to increase I 
| flexibility. Avoid sanding white edges on tops or moldings. | 
| 4. To the mixture described in operation No. 2, add 2 parts white shellac, 
then stir into it an equal volume of shellac-mixing lacquer to increase tough- | 
| ness and resistance to moisture. (Or use clear brushing lacquer instead of | 
the shellac-lacquer mixture.) Spray or brush on two or more coats. Dry hard 
| and sand smooth between applications. | 
| 5. Rub last coat with FFF pumice stone, crude oil, and felt. Wipe clean | 
l and dry. Clean off with a good furniture polish. | 
I I 
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SPEEDY SPORT RUNABOUT built by Eddie Dida, of New York, from Popular Science 
Monthly Blueprints Nos. 309-310-R. The light, sturdy hull is 9’ 8” long. With 
a 9-h.p. motor, this extraordinarily fast boat has been clocked at 30 miles an hour 


HE economy and fun of building a boat have 
THE SAILBOAT tempted thousands of readers of POPULAR SCIENCE 
"“BLACKCAT" MONTHLY to construct a wide variety of small craft. 


constructed _by Some of them never undertook such a project before, 
ds i Hendrtets, but our plans and instructions are so simplified that 
° ristol, a., 


8 they experienced little or no difficulty. Further in- 
rem biespeints formation about the boats pictured on this page will 
R. He says if is be found in the blueprint list given elsewhere in the 
almost impossible magazine. An illustrated leaflet will be sent free upon 
to upset the boat receipt of a self-addressed, stamped envelope. 


SECTIONAL BOAT 
IS EASILY CARRIED 


From our blueprints 
Nos. 340-341-R. Ar- 
thur Dunn, of Sum- 
merside, P. E. |., 
Canada, built this 
rowboat for W. E, 
MacDonald, of Ot- 
tawa, Canada. It 
is carried in a re- 
movable cradle over 
the rear bumper of 
an auto as illustrated 
in the photo below 


THE MOTORBOAT-ROWBOAT at left is the first 
boat that Clifford Colmer, of Peterboro, Ont., 
Canada, ever attempted to build. The 13’ hull 
seats four adults comfortably. Although racy 
looking, it has proved seaworthy in rough water 
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The disk may be turned over and 
used to support a bowl, as below 


Wooden Stand Gives Better 
Display to Birthday Cake 


BIRTHDAY cake and candles can be displayed to 
A better advantage on a holder of the type illustrated. 
After the birthday party, the top of the holder may be 
turned over to conceal the candle holes and used for sup- 
porting a fruit basket or a flower bowl. 

The three parts are jig-sawed from 14” wood, prefer- 
ably walnut, mahogany, or maple to match the table on 
which the holder is to be used. Both parts of the cross 
support may be sawed at one time if two pieces of wood 
are tacked together, but in cutting the joint, note that one 
slot is sawed in from the top, and the other from the 
bottom. Drill the holes to suit the candles in the disk 42” 
from the edge and only part way through the wood. 
Carefully sand the rim of the disk so it may easily be 
reversed. P 

Fill the wood with a paste filler stained to the color 
desired, and either use varnish or simply apply boiled il 
linseed oil with a soft, clean 
cloth after the filler has had 
time to dry. 

Because no nails or screws 
are used, the stand may be 
taken apart and stored, if 
desired.— GEORGE A. SMITH. 


Pattern for cutting the cross support 
and, at left, how the holes are drilled 


A TOOL for guiding and belaying the lines used in 
rigging a ship model may be made from a steel 
knitting needle. File a notch in the end, and bend 
the end at an angle to aid in going under rails or 
through small openings.—S. P. ROBBINS. 


Grip for Electric Shaver 
When rigging a 


G 4 TO PREVENT an electric shaver from slipping 

\~ mode Oe out of your hands, snap several rubber bands 

ia the line through around the smooth case to provide a nonslip 
small openings surface.—H. RADZINSKY. 
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Electric-lron Element «. 


Heats GLUEPOT 


SERVICEABLE electric gluepot of the 

water-jacketed type may be constructed 
as shown. In the bottom of the pan used for 
the base, drill eight 4%” holes, equally spaced 
on a 514” circle, and two holes in the side for 
the connecting posts. These two holes should 
be 11/16” apart, center to center, and about 
5/16” in diameter. Center the base pan over 
the bottom of the water container, and mark 
one hole. Drill this hole and rivet pan to 
container. Now drill the other seven holes 
and rivet. 

Make the retaining disk from 1/16” sheet 
iron and three asbestos-paper insulating 
disks and drill as in Fig. 2. Place the retain- 
ing disk over the bottom or base pan and 
mark and drill the 3/16” holes for attaching. 
Assemble the electric-iron element, asbestos- 
insulating disks, and retaining disk, and at- 
tach to the base pan with machine screws 
and washers as in Fig. 1. 

Attach the connecting posts to the base 
pan, being careful that they are well insu- 
lated, and connect the leads from the ele- 
ment, one to each post. 

Prepare a round hardwood base and cover 
with two asbestos paper disks. Cut and nail 
on other asbestos paper disks of diminish- 
ing diameters so that they fit within the base 
pan and amount to a thickness of about 4”. 
Cut notches in the top disks to give clear- 
ance for the element leads. Strips of asbestos 


2-QUART 
ALUMINUM. 
DOUBLE BOILER 


LIST OF MATERIALS 


Aluminum double boiler, 2-qt. size. 
The bottom container will be about 
6%” in diameter. 

Standard copper-clad electric-iron ele- 
ment. 

2 connection posts for an electric iron. 

Aluminum or tin pan, 14” deep, 8” in 
diameter, for base. 

Iron disk 1/16” thick and of diameter 
equal to inside diameter of bottom of 
base pan. 

3 asbestos disks, same diameter as iron 
disk. 

8 copper rivets %” by 1%” and burrs. 

Hardwood disk %4” thick and of di- 
ameter equal to rim of base pan. 

Several asbestos disks to cover base. 

4—1%” No. 10 roundhead wood screws. 

8—%” No. 4 roundhead wood screws. 

8—6/32 machine screws, *4”. 


paper should be placed around and between 
the leads to make sure that they are insu- 
lated from each other and all other metal 
parts. 

Screw the four No. 10 wood screws in the 
base to such a depth that the retaining disk 
will rest on the heads of the screws when the 
base pan rests on the wood base. The pur- 
pose of the screws is to support the pot. 

Place the base pan on the wood base and 
attach with the No. 4 screws driven at an 
angle through the rim. Bend the handles as 
shown, and use an appliance cord to the out- 
let.—E. A. RERUCHA. 
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Support for Planing 
Long Work at Bench 


OORS, storm sash, screens, and oth- 

er long work can be held conven- 
iently for planing by adding a support 
to your workbench as illustrated. It is 
simply a piece of %” stock 114” wide 
with two %” square strips nailed to one 
of the 14%” faces in order to form a 
channel into which the supporting arm 
will fit. This arm is 
about %” by 214” by 
4”, tapered on one 
end. A %” bolt 3” 
long is inserted on a 
downward slant 
through the upper 
end. The arm should 
not extend more than 
1” beyond the bench 
when in place. Drill 
3%” holes at inter- 
vals of 3” into the 
vertical piece at the 
correct angle to re- 
ceive the bolt, the 
end of which should 
be filed down.— 
FRANK HEGEMEYER, 


Left, inserting the bolt of the arm into a channel 
hole. Above, planing a screen supported by the jig 


Ali Materials 
%" Hardwood 


Yq" DOWEL 


Tha:shelfiprotects SA” and 
is I" wide: the jig-sawed 
background is 19” high. Dow- 
els hold together the three 
parts, which may be laid 
flat for storage or mailing 
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HERE is always a 

place for an attrac- 
tive whatnot, and here 
is one designed to be 
produced in quantity 
for sale. It is assem- 
bled with snug-fitting 
dowels and can be 
taken apart and laid 
flat for mailing to a 
customer or for stor- 
ing in stock. Almost 
any attractive wood, 
such as mahogany, 
walnut, oak, and syc- 
amore, is suitable. The 
original is made of 
3%” thick gumwood, 
stained and waxed. 
First draw full-size 
patterns and mark 
them on the wood, 
then cut out with a 
scroll or jig saw. The 
dowels, which hold 
the parts together, 
are 3/16” in diameter. 
—L. R. BROWNE. 
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Planking Our New 


PART TWO 


N CONSTRUCTING the hull of our new 17’ 
cabin cruiser, it is important that the bat- 
ten seams of the two transoms and the 
sides of the motor well should be made 
water-tight in the same way as the planking 
seams. The sides of the motor well will act 
as a transom brace. 

The outside transom should be braced in 
position and the entire framework trued up. 
Then the chines and all the frames should be 
beveled so that the planking will fit the 
framework perf: tly. A light 
batten bent over the frame- = 
work in various places will - 


notches only in the transom frame of the 
outside transom, No. 9, not into the planking. 
Before starting the planking, notches should 
be cut in each frame next to the keel to act 
as limber holes so that water can run from 
one part of the boat to another. This will 
facilitate bailing. 

Start the planking with the bottom planks 
next to the keel, which are the garboards. 
Fit them to the keel and to the stem. To fit 
a plank, clamp it in position and then mark 
along the edge to be fitted with a pencil com- 
pass or a pair of dividers. It is cut and 

planed to shape, then clamped 
<— in position again for the final 
fitting. The first two planks on 
each side of the keel must be 


show up any slight unevenness. 

It will simplify the work if 
the battens are put in as the 
planks are fitted rather than 
all at once. After each plank 
is fitted, mark along its edge 
on the frames for the center 
line of the batten. Fasten bat- 
tens to frames with 114” No. 
8 screws. Cut the batten 


: . for obtai 


The construction of \, 
this boat has. beenso \ 
simplified that ever a 
beginner can ‘build it. Be- | 
low are drawings showing 
a sectional side ‘view. of / 
the framework andatop / 
view. The scale is merely / 


wrapped in rags and steamed 
with boiling water at the for- 
ward ends in order to bend 
them into position. It will 
make the job of fitting much 
easier if 4” planks are used 
for. the first two or three 
planks on each side of the keel, 
rather than 6” widths. 


Cabin Cruiser wiz”? 


Designed to give a maximum speed with low-power motors, the boat may be built 
for less than $100. It is 17’ long, has a 6' 2/2” beam, and draws 8” of water 


The planks below the water line The garboard plank is 
should be left open about 1/16” at the clamped next to the 
seams to allow for swelling. After keel and marked. Then 
the first four planks on each side of it is planed to shape 
the keel are in place, put on the bot- and screwed in place 
tom side planks and fit them to the 
forward ends of these bottom planks. 
Then the side planks should be dressed 
down flush with the chines; the re- 
maining bottom planks will merely 
lap over them. 

Just before fastening each plank, coat 
with marine glue the battens, transoms, 
transom frames, stem, keel, chines, 
and all joints that need to be water- 
proof. Then lay a strip of cotton flan- 
nelette over the glued surface and 
coat the cloth with glue. No cloth or 
marine glue is necessary for the 
seams above the water line. When 
fastening a plank, first clamp it in 
place and then drill holes for the 
screws. Use a stop on the drill so that 
the holes will be the right depth. The 
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Each plank, after it 
is shaped, is clamped 
in position a second 
time for final fitting 


screws should be countersunk 
enough to allow for covering later 
with putty or seam composition. 

Screw the planks down with 
flathead screws as follows: (1) 
Into transoms and _ transom 
frames, a double row of 11%” No. 
8, spaced about 1” apart; (2) 
into stem, 1144” No. 8, spaced not 
over 1” apart; (3) into frames, 
1%" No. 8, spaced 114” apart; 
(4) into keelson and chines, 14” 
No. 8, spaced about 2” apart. The 
planks may be fastened to the 
battens with 144,” copper or gal- 
vanized nails spaced about 2” 
apart. Holes should be drilled for 
the nails unless soft wood is used 
for planking. Clinch the nails by 
first knocking them over from 
the inside with a hammer, then 
hammering on the head 
while holding a piece of 
iron against the nail on 
the inside of the batten. 
The planks may also be 
screwed to the battens 
with %” No. 7 screws, 
but it would then be best 
to use oak for the bat- 
tens. 

When the _ bottom 
planking is completed, 
the bottom should be 
smoothed off, well sand- 
ed, and given at least a 
priming coat of paint. 


The bottom side planks 
are fitted to the forward 
ends of the first four planks 
on each side of the keel 
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DECK LINE 
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Then the hull should be removed from the form, 
turned right side up, and braced well. The 
location of water line No. 2 should be marked 
on the outside of the planking at each frame 
because this will form the top of the painted 
water line. 

The side planking is put on in the same man- 
ner as the bottom. There are five planks up to 
the sheer, all of which can be made from 6” 
widths 18’ long. Because of the flare, an 8” 
width will be necessary for the top side planks 
on the raised section forward. The 
breasthook should be fitted be- fh, approxi- 
fore the planking is completed. mate curves of 

If desired, the battens may be cabin beams. 
entirely eliminated by the use of Measurements 
a caulked-seam construction. In must be taken 
this case %” or %” planking to determine 
should be used in 4” instead of °*a¢t lengths 
6” widths; bending will then be 
easier. When the frame patterns 
are drawn, allowance should be 
made for the difference in plank- 
ing thickness. Each plank should 
be given a V-shaped caulking 
seam, fitted tight on the inside 
and open about 3/32” on the out- 
side to take the caulking. Several 
strands of twisted cotton wick- 
ing can be used for caulking; 
then fill in with seam composi- 
tion. Intermediate frames, be- 
tween some stations at least, 
would be necessary to take the 
place of battens in keeping the 
planks in line. Put these in after 
the boat is planked. For the bot- 
tom these frames should be %” 
by 1%”, and for the sides 14” 
by 14” bent oak, laid flat. 

When the side planking is com- 
plete, paint the inside of the hull. Clamping a side plank to the stem. The bottom of the cruiser 

(To BE CONTINUED) should be sanded and painted before it is turned right side up 


BATTENS WELL TRANSOM 


INTERMEDIATE _ 
SIDE FRAMES 
ang 


The sides of the motor well act as a brace for the inner transom shown in the left-hand drawing. The 
position of intermediate frames, used for calked-seam construction, can be seen in the second sketch 
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F CLEAN-CUT modern design, 

this bookcase will enhance the ap- 
pearance of any living room. There 
are two bookshelves set at heights to 
accommodate practically all si of 
books. At the left is a compartment 
with a hinged door for cards, games, 
albums, and smokers’ supplies. 

The top of the bookcase will hold a 
small modern lamp and an electric 
clock. The wires of both may be easily 
concealed by running them close to the 
back of the case and down into the sub- 
base, where a receptacle may be placed, 
if properly wired according to the regu- 
lations of the Electrical Code. 

For greater ease of construction, the 
bookcase is built right up to the wall 
without any backboard, and the apron 
at the bottom is made of heavy card- 
board so that it may be readily bent to 
the desired curve—K. N. SWANSON. 
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Front, top, and end views of the bookcase. The dimensions 
may be changed as necessary to suit individual requirements 
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Reflectors Serve as Funnels 


ON THE farm or around the shop, old auto 
headlight reflectors make serviceable substi- 
tutes for funnels. They are particularly use- 
ful for oil or other sticky liquids which have 
to be drawn from barrels and for which it is 
not desired to use a good funnel.—N.W. 
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Motor from Discarded Phonograph 
Drives Small Disk Sander 


FOR some model work, I required a small 
disk sander and hit upon the idea of using 
the motor from a discarded spring-driven 
phonograph. I removed it from the cabinet 
and mounted it in a wooden box 6” wide and 
12” long. A hole was left in the top for the 
speed regulator, but all other attachments of 
the phonograph were removed, including the 
heavy center piece of the turntable. The rivet 
holes were used for screwing on a plywood 
sanding disk 4” in diameter.—L. C. TAYLOR. 


43 SQUARES PLAQUE 
(rREDWOOD) 


OUTER 
SECTIONS 


(jwuiTewooo) Sis 
SSS: 


. SECTION 
(wHITEWOOD) 


Leash Holder Decorated 
with a Dog’s Head 


Tus decorative cocker-spaniel leash hold- 
er will remind you to hang up your dog 
leashes when not in use. The dog’s head is 
jig-sawed in three sections from %” white- 
wood. These are fastened together with 
casein glue and finished with motor-driven 
rotating rasps and wood files or with a 
pocketknife and hand files. Obtain the 3/16” 
eyes from a taxidermist. The plaque is 1” 
by 414” by 6” redwood. Fasten the head to 
it with 4” dowels, and add two 4%” dowels 
at an angle to hold the leashes. Color the 
head with black ink.—EDWARD B. Fox. 
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F Travel 


OLD WATCH BECOMES A 


er’s Clock 


349" DRILL FOR SMALL BRASS R.H. SCREWS 


For traveling, the clock 
folds into a neat-looking, 
flat, leather-covered case 


HAT outmoded watch, long 


HOLE FOR 
WATCH CRYSTAL 


HINGES 
SOLDERED 
IN PLACE 


tucked away in a dresser drawer, Front of Clock Face | 
can be converted into a valuable = = a HINGE 
traveler’s clock by making a case ie praca | (GOLDER On) 
for it like the one illustrated. arr) 


A suitable box—in this case 4%” 
square and 54” deep, inside measure- 
ments—is assembled from hard- 
wood, sawed into two sections, and 
fitted with a pair of 4” by 14” brass 
butt hinges, with enough clearance 
for the leather covering. 

The leather is glued 
to the top and bottom 
outside surfaces and 
allowed to set before it 
is fitted at the corners 
and inside edges. No 
glue is applied at the 
locations of the hinges. 
The surplus leather is 
trimmed away, and a 
square of leather is cut 
and glued to each of 
the large inside sur- 
faces. After the glue 
has set, the hinges are again fastened, flaps 
of leather being raised to admit them. A 
small brass hook is attached to fasten the 
case when folded. 

The wrought-copper face and keeper is 
trimmed to the size of the interior of the 
case, plus 4” along one edge to fold down. 
Another copper strip %” wide is fastened to 
this edge by soldering on two 4” by %” 
brass butt hinges. A circle the same size 
as the watch crystal is cut in the center, and 
the surface is hammer marked. The keeper, 
hinged to the back, is made by beating a piece 
of copper into the form of a cup to fit the 
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Fitti 


SPRING CATCH 


LEATHER 
aN 


KEEPER 


BUTT HINGE 


GLUE 
IN PLACE 


Leathe 
at Corne'ts 


Rea'e of Clock 


How the copper clock face and keeper 
j are made and assembled, and meth- 
od of fitting the leather. Left, the 
case open, ready to receive a watch 


watch, which is done on the end of a 
piece of hardwood held in a vise, and it is 
held closed by a catch made from brass 
spring wire. 

The copper parts are cleaned in a hydro- 
chloric-acid bath, washed, and placed in a 
solution of liver of sulphur until very dark. 
The parts are then dried in a warm place, 
polished with flour of emery to bring out 
the high lights, and given a coat of floor wax. 
The leather case is finished by drawing lines 
along the edges, using a heated nut pick for 
a tool, after which the leather is waxed and 
polished.—CHARLES M. RICE. 
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OP IDEAS 


For trimming two 
opposite sides, 
rough pieces are 
held in a cradle 


OUGH sawing, resawing, 
and ripping are easily 
done on the type of band 
saw found in small shops 

and home workshops. The meth- 
ods used in these three processes 
are similar and comparatively 
simple. 

Quite often craftsmen have a 
chance to obtain a piece of high- 
grade wood in a rough or ir- 
regular form, such as a section 
or a crotch of a tree. From dis- 
earded furniture, the worker 
can frequently obtain turned 
legs and carved parts that can 
be cut up. Regardless of the na- 
ture of the wood, the method of 
bringing it to shape is the same. 

A cradle is first constructed 
as shown. It consists of two 
boards fastened at right angles 
and braced with end pieces. The 


a 
inside dimensions are governed 
by the size of the rough stock, 
I which is fitted into the cradle 


and nailed securely. The cradle 


is placed against the rip fence of 
the band saw so one edge of the 


a td 
material may be trimmed, then 
turned for cutting the other ex- 
posed edge. The work is now re- 


moved from the cradle as the 
two cut sides make it a simple 
q job to trim the rest of the block. 
BY HOWARD R. HEYDORF If the saw is not equipped with 4 
a standard rip fence, a guide 
fence or strip may be securely 
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clamped to the saw table as a substitute. 

Boards that have irregular edges may 
be quickly trimmed if a straight strip is 
lightly nailed to the top in a position so 
that its edge extends over that of the ma- 
terial. This strip passes along the rip 
fence and guides the material. 

Under normal conditions, when a piece 
of wood is pushed into the band-saw 
blade, it would be cut in a straight line. 
Often, however, the saw will pull or 
lead to one side. When the guides are 
correctly adjusted, this fault, if slight, 
may be remedied by lightly honing the 
leading side of the blade as shown with 
a fine oilstone. However, because of the 
difficulty of honing a blade accurately, 
it is simpler to adjust the ripping fence 
or guide strip at the needed angle to 
correct the lead. 

The craftsman often requires thin 
boards for special purposes. These may 


Cutting a sidepioce for the jig. In this type of The test strip is moved until the blade cuts in a 
ripping, the fingers of one hand serve as a pivot straight line, then the fence is adjusted to suit 


If a curved part is of uniform width, the second cut Strips cre cut to a uniform are by using the rip- 
feinidde by; ‘cldmipiig-aspivet opposite the blader pimuitenesmhice imatkediot the: pirating Heid 
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be easily cut on the band saw. There 
are a number of ways to do this re- 
sawing. Where the band-saw blade 
shows a tendency to lead to one side, 
the pivot style of fence may be used to 
great advantage. This is cut to the 
shape shown and has the working edge 
slightly rounded. The material is held 
firmly against the end of this fence 
as it is fed into the saw, and the end 
of the work is swung as 
needed to insure a straight 
cut. Where the leading 
tendencies of the saw are 
slight, the edges of the 
stock may first be grooved 
on the circular saw, and 
the regular band-saw rip- 
ping fence used to guide 
the work. 

If much resawing is 
done, the jig illustrated 


Resawing with aid of a pivot fence. The end of 
the work is swung as necessary for « strcight cut 


The regular fence serves for resawing if the edges 
of the board are first grooved on a circular sow 
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A strip nailed to a 
board with irregular 
edges enables it to 
be guided properly 
past a circular saw 


The leading side of a 
band-saw blade may 
be honed very lightly 
with a fine oilstone 


will aid in doing the work quickly and accu- 
rately. It is constructed to fit the band saw. 
The guide fences are shaped from %” wood. 
The projections are about %%” in radius and 
are drilled for 5/16” carriage bolts. Spacers 
are cut from wood of the same thickness as 
the material to be resawed. One of these and 
a disk of thin cardboard are placed on each 
bolt between the fences. To permit the fence 
to be adjusted for the leading tendencies of 
the blade, the jig is fitted with a “rocker.” 
The edge of a 2” block is cut on a slight curve, 
and the block is fastened to the ripping fence 
as shown so that its center is in line with the 
teeth of the saw blade. Two 4” carriage 
bolts pass through the wooden fence and the 
ripping fence and are held with wing nuts. 
A strip of wood is passed into the saw blade, 
and the wooden fence is adjusted to the cor- 
rect angle needed to make the blade cut in a 
straight line. This is done by loosening one 
wing nut and tightening the other. The rip- 
ping fence adjusts the jig for the thickness of 
the material to be cut. The material is cut by 
passing it between the two fences as shown. 

When work is being ripped on the band 
saw, the pivot style of guide fence is used in 
much the same manner. If a number of 
curved pieces of uniform width are required, 
they may be shaped by first cutting one side. 
A pivot piece is then clamped the required 
distance from the saw blade, and the other 
side is shaped. To cut uniform arcs, the 
ripping fence alone will serve as a pivot if a 
mark is placed on it opposite the saw teeth. 
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This V-block consists of two stationary end blocks and a 
movable block that slides on a guide rod between them 


Lathe Tailstock Handle 


For heavy drilling in the lathe, additional 
leverage may be obtained by attaching a tele- 
scoping handle to the tailstock wheel as illus- 
trated below. In this particular installation 
it has been found that the extended handle 
gives sufficient leverage to push a 2” drill 
through work held in the chuck.—G.S.W. 


43 DIA.— FLAT ON TOP 


How the telescoping handle is made and, above, two 
views showing it in the extended and normal positions 
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THREE-PIECE V-block of the 
type shown, in which the center 
block slides on a guide rod between the 
two end blocks, is better than a plain 
V-block for all-around use. Work hav- 
ing shoulders may be held so that there 
is no danger that the point of the drill 
will strike the clearance groove in the 
bottom of the block. When this happens 
and the drill, as often is the case, is 
larger in diameter than the groove, it 
is likely to break, especially if the block 
happens to be of tool steel and hard- 
ened. In making this jig, be certain to 
drill the holes accurately for the guide 
rod so that the three blocks will be 
in alignment.—CARL VON MOLTKE. 


Large Metal Spool Holds 
a Soldering Outfit 


A LARGE, empty metal spool with the sides 
bent up as indicated will serve as a soldering- 
iron holder. This particular spool was one 
on which lamp cord had been wound. The 
wire solder is kept in place by a 114” long 
6-32 bolt extending up through the bottom; 
and two small brass clips or %"” bolts hold 
the paste tin on the other side. There is 
sufficient radiation from the metal so that 
the holder is always cool enough to carry 
from job to job—R, B, WALKER. 


Welding Electrodes Cut Steel 


ARC-WELDING electrodes may be used in 
place of carbons when cutting steel, cast iron, 
and other metals. Higher current settings, 
longer arc lengths, and reverse polarity are 
usually necessary. A welder’s trick is to soak 
the electrodes in water for a few minutes 
before cutting because this slows up the burn- 
off rate. This is said to be because the hydro- 
gen reaction is increased.—LESTER J. KING. 
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AND taps can be started vertically in a 
flat surface with less difficulty if a guide 

is used. The one illustrated will hold the tap 
in the correct position until it has entered 
far enough to insure accuracy. The base, in 
which a bushing of the proper size is inserted, 
is held down firmly with one hand while the 


Hand Taps Started Straight 
with Aid of a Guide 


tap is started with the other. The guide 
shown has bushings for 12", 3”, 5/16”, and 
¥%" taps, but other sizes may be added. The 
bushings are a close fit in the base and are 
knurled at the top as indicated for a better 
grip when necessary to change from one size 
to another.—H.T. 


Old Piston Serves as a Soft Anvil 
for Supporting Polished Work 


AT ANY repair bench where work has to be done on fin- 
ished metal parts, it is desirable to have a small anvil with 
a soft metal surface. This is used for backing up highly 
polished or plated work without danger of marring it. An 
old aluminum-alloy piston, clamped to the bench top by 
means of a hook bolt over the piston pin, forms a good 
anvil of this type. When the surface becomes cut and bat- 
tered, a file quickly restores it; or if it is too badly scarred, 
another piston can be easily substituted. This anvil, in fact, 
is less trouble to make than the usual form, which is an 
iron ring with a poured lead center.—W.C.W. 


Height of Trammel Points 
Adjusted with a Level 


IF A MACHINIST’S trammel is used for 
laying out the distance between two 
points lying in different planes, a small 
level will save some figuring and insure 
accuracy. Obviously, if the required 
distance were taken from the scale and 
transferred to the work with no regard 
for the height of the two points, the 
measurement would be too short. A 
level is especially valuable in a case 
such as illustrated, where it would be 
next to impossible to make the measure- 
ment on the edge and square lines 
across. If a number of measurements 
are to be made, the level can be held in 
place with wire.—S. J. GANCHER. 
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Oil Filter Cleans Air for Paint Spraying 


NEW oil filter, which 

cost less than a dollar © 
at an auto store, serves as 
the pulsation chamber and 
air cleaner for the homemade 
paint-spraying outfit illus- 
trated. The filter is easy to 
install, but care must be 
taken to use the end marked 
“inlet” for the line from the 
pump, because it is possible 
to connect most filters so 
that the air will not pass 
through the filtering medium. 
When this cleaner is used, oil 
can be applied freely to the 
pump—in this case an old auto 
tire pump—to obtain maxi- 
mum pressure and long life, 
yet none of it will pass the 
filterNATHAN GARDINER. 


A Rack for Change Gears 


LATHE change gears may be kept instant- 
ly available by making a cut-out panel as 
shown below to fit the inside of a tool- 
cabinet door. Recesses are cut to fit the 
various gears, which are held in place with 
turn buttons. In this case the lower part of 
the door carries an additional rack arranged 
in steps for holding drills and cutting tools 
in such a way the right one may be easily 
selected.—R. O. LISSAMAN. 


Tool Handles Flattened 
to Prevent Rolling 


ROUND-HANDLED tools such as screw driv- 
ers and small chisels have an annoying habit 
of rolling just out of reach after they have 
been laid down. This may be prevented by 
dressing a flat face on opposite sides of each 
handle. It will be found that the flat sur- 
faces also afford a better grip on the tool. 


Starting a Tap in a Corner 
or on Irregular Surfaces 


IN TAPPING holes on very irregular sur- 
faces or in corners, it is difficult to start the 
tap squarely. A good way to accomplish 
this is to withdraw the drill from the chuck 
of the drill press, replace it with the tap, and 
turn the spindle by hand until the tap has 
been started into the hole. After the first 
few threads, the tap can be removed from 
the drill chuck and the tapping finished by 
the usual method.—EVERETT W. CLEM. 
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Coil Springs Quickly Woun 


Between Leather-Lined Vise Jaws 


SLOT FOR 
BENDING 


LEATHER PAD 
4a'x 


4" 


SLOT WITH 
HACK SAW 


CRANK COMPLETED COIL 
(%" ROUND (SECTION THROUGH VISE) 
IRON ROD) 


The leather pad 
and crank, and 
diagrams showing 
how they are used 


STARTING A 
SPIRAL COIL 


OIL springs and other wire coils are 

easily wound by the method illustrated. 
Suppose, for example, a coil of resistance 
wire has to be wound for a toaster. Obtain 
a piece of 4” round iron rod, slot one end, 
and bend as shown. Make a leather pad and, 
if stiff, cut a slot through the center. Place 
the winder, leather, and end of the wire in 
the vise as indicated, and turn the crank un- 
til the coil is completed. Keep the vice jaws 
tight. 

If a spiral coil is required, start the wire 
at an angle. Do not have the vise jaws too 
tight until a few turns have been made. The 
wire will form a track in the leather so the 


@ cover woop 
BLOCK WITH 
RUBBER STRIP 
FROM INNER 
TUBE 


THROUGH COILS TURNI 


<A 


PLIERS: 


3% DIA. CURTAIN 
SPRING DOUBLED 
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SCREW INTO WOOD BLOCK AT EACH END. 
ED DOWN WITH 


d by Hand 


The diameter of 
the mandrel gov- 
erns the size of 


the finished coil 


rod will move at a uniform rate and feed the 
wire as evenly as if done with a machine. 
For larger coils, a bolt may be used in 
place of the crank, and a wrench used to 
turn it. The threaded end, however, will have 
to be cut off before the bolt is slotted to take 
the wire. Oil the leather, if necessary, to 
make the turning easier. For springs it is es- 
sential, of course, to use spring wire such as 
music or piano wire-—EDMUND C. HANLEY. 


Attaching Glue Blocks 
to Jaws of Clamps 


GLUING up pieces of furniture or other 
woodwork is often a two-man job because of 
the difficulty of tightening the clamps and at 
the same time keeping in place the blocks or 
scrap pieces of wood used to prevent the 
jaws from marring the work. This can 
be remedied if a method is devised to 
keep the blocks in place. Two ways are 
suggested. In one case, each block is 
held by a rubber strip from an inner 
tube; in the other, by small diameter 
coil springs such as those sold for hang- 
ing window curtains. The coil-spring 
method works better on very small 
clamps, but it may be necessary to 
grind a small notch to keep the spring 
from slipping off. The rubber-covered 
blocks have the advantage of provid- 
ing an extra soft contact surface. 
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Convenient Barrel Stand Has Skids Attached 


ARREL stands 

made like the one 
illustrated are an aid 
in handling bulk liquids 
in stores, large kitch- 
ens, factories, and 
elsewhere. The legs 
are 2” by 4”, the 
cradles are sawed from 
a 1” by 12” board, the 
braces are 1” by 3”, 
and the skids are also 
1” by 3”. When a bar- 
rel has been rolled up 
the skids onto the 
stand, the skids are 
turned up vertically, 
out of the way. Dow- 
els are fitted into the face of the front 
skid for hanging liquid measures and 
a funnel, While the lower ends of the 
skids are shown rounded off, this is 
not necessary. I now cut the ends to 
fit down squarely against the floor, as 
it is easier to roll the barrel up on 
them.—RUDOLPH KNAUS, SR. 


When the skids are 
not in use, they 
are swung vertical- 
ly out of the way 


Fastening a Fence Wire 
So It Can Be Let Down 


WHERE access is necessary to a fenced-in 
field yet it is inconvenient to install a gate, 
a wire may be fastened so that it can be let 
down easily. Drive two long staples into the 
post so that the wire will slip between them, 
and push a nail through the staples to hold 
the wire. To let down the wire, simply re- 
move the nail with pliers——NORVAL WRIGHT. 


Metallic Paper Insulates 


Inner-Spring Mattress 


PERSONS who like to sleep with the bed- 
room windows open in the winter often find 
that the cold air filters up through the in- 
ner-spring mattress and cools the sheets. 
This can be prevented by placing a piece of 
foil-covered insulating paper between the 
springs and the mattress. This not only pre- 
vents the infiltration of cold air, but re- 
flects body heat up to the sleeper. Covering 
the screened ventilating holes of the mattress 
with adhesive tape also helps to keep the. 
cold air out—L. F. TRIGGs. 
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Electricity 


UST and particles of foreign 
matter that adhere to home 
movie film and cause specks 
and streaks on the screen 

may be removed from ordinary 
black-and-white film with damp cot- 
ton or various cleaners, but it is 
risky to use this method for cleaning 
color film. A much better and safer 
method is to make the simple elec- 
trical set-up illustrated. This costs 
less than the price of a good solvent 
cleaning kit. 

Two condenser plates are cut from 
a piece of tin can and mounted as 
shown. These are energized by 
means of a spark coil. An old model- 
T Ford vibrator coil is just the 
thing, and it can be operated by a 
storage battery, dry cells, or bell- 
ringing transformer. The condenser 
plates, which are connected as shown 
in the diagram, should be set as 
close together as practical without 
being so close that the spark will 
jump between them. 

The film is threaded through the 
cleaner by means of two guides, the 
current turned on, and the film pulled 
slowly between the plates. The rapid 
reversal of the electric charge causes 


TO HOUSE 

CURRENT 

HIGH-TENSION 
TERMINAL 


MOVIE FILM 


CONDENSER 
PLATES 


Abou, z= 


BEND PLATES 
“*+— "As SHOWN 


The complete set- 
up, how parts are 
wired, method of 
making the plates, 
and, below, one of 
the roller guides 


CONDENSER PLATE 
(MAKE 2 FROM TIN) 


the particles, which are held to the film by an 
electrostatic charge, to be released. If a 
piece of white paper is placed under the 
cleaner, you will be surprised at the miscel- 
laneous assortment of particles removed from 
the film. 


BY W. C. CHENEY 
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Miniature Camera Mounted on Flexible Lamp Stand 


oe | 
The camera is held on 
the end of the stand 
by a cut-off carriage 
bolt and a set screw 


Holder for Filters Bent 
from Copper Wire 


OPPER wire bent as shown in the accom- 
panying sketch makes an efficient filter 
holder for a camera. The loop that keeps 
the holder in place is shaped slightly smaller 


than the diameter of the 
lens mount so the ten- 
sion will hold it firmly. 
Although this holder 
was designed primarily 
for gelatin filters mount- 
ed between pieces of 
cardboard such as ama- 
teurs often use, it is 
equally valuable for un- 
mounted glass filters, 
and it will serve with a 


combination of three 
filters mounted between 
cardboard to slide hori- 
zontally in front of the 
camera lens for use in 
natural-color work. 
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Copper wire is bent 
to fit snugly over 
the lens mount, and 
the ends are turned 
up to hold filters, 
inserted as at right 


HEN a low camera position is needed, 

as in a table-top or nature photography, 
and the ordinary tripod is too awkward, a 
desk lamp of the adjustable shaft type may 
readily be adapted for the purpose. Unscrew 
the light socket with attached reflector from 
the shaft and pull out the wires. One end of 
a bolt, altered as shown, screws into the 
tripod socket on the camera, and the other 
fits in the lamp stand. A hole drilled through 
the shaft and tapped to take a No. 8-32 
screw holds this adapter firmly. When the 
lamp stand is no longer needed as a camera 
support, the wires and socket are easily re- 
placed.—C. ELMER BLACK. 


Legibly Marked Graduate 


N INEXPENSIVE, pressed-glass gradu- 

ates, the ounce markings are often so 
faint as to be practically invisible in the dim 
light. They can be 
easily read, how- 
ever, if gone over 
with a durable 
black paint or 
varnish. Asphalt 
varnish is particu- 
larly suitable be- 
cause it is not af- 
fected by develop- 
ing solutions. 


j 
it 


a] 
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Enlarging-Paper 
Holder 


MADE FROM A FLAT 
SPRING-CLIP LETTER FILE 


WOODEN FRAME. 
SCREWED TO 


N INEXPENSIVE hanging file 

of the type illustrated, which 
may be obtained at almost any Right, a. sim- 
stationery store, can be converted pler holder 
into an efficient paper holder for 
enlarging. All that is necessary is 
to screw two spring clips to the 
bottom of the board as shown in 
the smaller photo. 

If white borders are desired, make a frame nailed to the base of the file just outside the 
from 44” by 1” strips of wood, the outside frame area will serve as guides for centering 
dimensions being the same as the largest the paper. The frame should be painted dull 
projection paper to be used, and reénforce the black, and the base of the file white. 
corners with angle irons on the outside. To adapt the holder for enlargements of a 
Screw the frame to the metal clip of the smaller size, make cardboard masks like 
hanging file so that it will lift up when the shallow boxes to fit over the bottom of the 
clip is pressed, enabling the paper to be frame, and cut rectangular holes out of the 
slipped underneath. Four strips of wood corners nearest the paper guides.—L.H. 


Small Sponge-Rubber Balls Form 
Nonskid Feet for Tripod 


OF ALL the nonskid tripod feet the writer has seen 
in use by amateur photographers or has tried himself, 
the most efficient are made by drilling holes in ordinary 
sponge-rubber balls to fit over the ends of the tripod 
legs. Not only do these feet prevent slipping on 
polished floors, but they also keep the legs from 
sinking into soft or sandy soil—H.R.H. 
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Try Your Hand at 


SODIUM ACETATE 
AND AMMONIUM 
CHLORIDE 


Making acetamide. Crystals of sodium acetate and ammonium chlo- 
tide are melted in the lower flask, and the chemicals undergo a 
series of reactions to produce acetamide, water, and common salt 


VEN if you have already explored every 
bypath of inorganic chemistry, your 
adventures with test tubes and Bunsen 
burners have scarcely begun. The 

whole realm of organic chemistry lies ahead 
of you—with ten new chemicals for every one 
that you have used before! 

While inorganic chemistry deals with min- 
eral substances, organic chemistry includes 
all the infinitely more varied products of 
plant and animal life. Today it also takes 
in many synthetic compounds that can be 
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THERMOMETER ZN 
RECEIVING FLASK CH2 CH2 H2 


/ (sssesres 
WL WRAPPING 


~ 
CH2 CH2 
ve 7 . 
CHz 


How hexamethylene tetramine is 
written in chemists’ shorthand 


found nowhere in nature. The 
best definition of organic 
chemistry, therefore, is “the 
chemistry of the compounds of 
carbon”—omitting the oxides 
of carbon, the carbonates, the 
acetates, and the carbides, 
which usually are classed as 
“inorganic.” Only some 25,000 
inorganic compoundsare known 
to chemists, but the number of 
organic compounds discovered 
to date has probably reached 
a full quarter million. 

Suppose you pick a few at 
random—acetamide, salicylic 
acid, and hexamethylene tetra- 
mine. Don’t be scared off by 
a high-powered name like this 
last one. The compounds just 
mentioned are easy to make 
and experiment with, and will 
give you something new and 
interesting to try in your home 
laboratory. 

To make acetamide, mix 
about 100 grams (three and a 
half ounces) of sodium acetate 
crystals with an equal weight 
of ammonium chloride crys- 
tals. Place the mixture in a flask, to which is 
attached a vertical glass tube about an inch 
in diameter and two feet in length, wrapped 
in pipe covering or several layers of asbestos 
paper for heat insulation. Fit the top of this 
tube with a two-hole stopper carrying a 
thermometer and an outlet of glass tubing, 
which leads to a receiving flask. 

Now start heating the flask. Soon its con- 
tents will melt. Continue heating slowly, so 
that the temperature at the top of the verti- 
cal tube remains in the neighborhood of 110 
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Organic Chemistry 


With Ten Brand-New Chemicals 
for Every One You Knew Before, 
This Vast New Field of Research 
Holds Many Thrills for Amateurs 


By 
RAYMOND B. WAILES 


degrees centigrade (230 degrees Fahrenheit), 
for fifteen or twenty minutes. The chemicals 
in the flask will interact and form ammonium 
acetate and sodium chloride, or ordinary salt. 
The ammonium acetate, in turn, is decom- 
posed by the heat into the acetamide and 
water. This water collects in the 
receiving flask, while the acetamide 
remains in the lower flask with the 
salt after the heating. The verti- 
cal tube supplements the space that 
the flask provides for the reaction, 
and also serves the purpose of a 
“reflux condenser,” which prevents 
the escape of volatile products from 
a flask by condensing and return- 
ing them. 

The next step is to separate the 
acetamide from the residue in the 
flask, and this can easily be done 
by distilling it off and collecting it. 
For this purpose, disconnect the 
upright glass tube from the flask 
and substitute a length of glass 
tubing that leads downward at a 
forty-five-degree slant to an empty 
collecting flask. The slanting tube 
forms an air-cooled condenser, 
which is preferred for distilling 
substances of high boiling point 
that would solidify and clog an or- 
dinary water-cooled condenser. It 
may be of two-foot length and of 
any diameter from half an inch to 
an inch; the tube previously used 
as a reflux condenser will serve, if 
you remove the heat-insulating ma- 
terial around it. The connection 
with the flask holding the aceta- 
mide should provide for inserting 
a thermometer, with the bulb just 
below the cork. 

Now heat the flask until the 
thermometer reads 250 degrees 
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centigrade (or about 480 degrees Fahren- 
heit). The acetamide will distill over into 
the collecting flask. Some acetamide will 
also crystallize in the condenser, as your 
distillation proceeds, but you can melt it and 
send it on its way by waving a flame across 
the tube. If the preliminary “refluxing” op- 
eration has removed most of the water, as it 
should, the final product in the collecting 
flask will be a white crystalline solid. Since 
acetamide avidly collects moisture from the 
air, it must be kept in a tightly stoppered 
bottle. To show this water-absorbing or 
“deliquescent” nature of your homemade or- 
ganic chemical, expose a few crystals of acet- 
amide to the air. In only a few hours, they 
will collect enough moisture to dissolve in it 
and form a clear solution. 

Place several grams of acetamide on a 
sheet of glass, melt it with a small flame ap- 


Air-cooled condenser being used to separate tie acetamide 
from the salt. For some operations, a condenser of this 
type is more satisfactory than the water-cooled variety 
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By breaking down artificial oil of wintergreen, 
you can get a supply of salicylic acid crystals 


plied beneath the glass, and then allow it to cool. 
In about a quarter of a minute, a beautiful 
crystalline growth will appear. You can start it 
at any place you want, simply by touching the 
molten film of acetamide with a sliver of wood. 

Now ‘for the most remarkable property of 
acetamide. Quite recently, chemical experi- 
ments have established that more different 
chemicals will dissolve in it than in any other 
known solvent. According to Prof. O. F. 
Stafford, of the University of Oregon, it rep- 
resents the nearest approach so far discovered 
to the fabled “alkahest” or universal solvent 
sought by the alchemists of old. Because of 
the importance of solvents in 
medicine and industry, new 
vistas may be opened by its 
use. You can verify for your- 
self how readily a compara- 
tively insoluble chemical like 
mercuric oxide (red oxide of 
mercury) can be dissolved in 
heated acetamide. 

Even simpler to make than 
acetamide is the compound 
with the formidable name of 
hexamethylene tetramine. All 
you need do is mix about 
thirty cubic centimeters (or 
one fluid ounce) of strong 
ammonium hydroxide solu- 


SIMPLE WATER BATH. The 
set-up at the right is used in 
making urotropin, or hexamethy- 
lene tetramine, from ammonium 
hydroxide and formaldehyde 
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tion with an equal volume of formaldehyde 
solution, and heat the mixture for about an 
hour on a water bath. This may be impro- 
vised by placing a porcelain evaporating dish, 
containing the liquids, on top of a beaker in 
which water is kept boiling with a Bunsen 
flame. The heat drives off water from the 
reacting chemicals, and the remaining white 
crystals of hexamethylene tetramine may be 
scraped from the dish and preserved in a 
cork-stoppered bottle, 


EAUTIFULLY colored precipitates are 

formed, in many cases, when a solution 
made from these crystals is added to solu- 
tions of inorganic chemicals. Try its ef- 
fect upon any of the metallic salts on your 
shelf, and also upon some tincture of iodine 
that you have diluted with water. You will 
find, for example, that hexamethylene tetra- 
mine yields blue precipitates with hot solu- 
tions of copper chloride, copper nitrate, and 
copper sulphate. Yellow precipitates are 
formed with uranium salts, and a brown pre- 
cipitate with the diluted iodine. A hot, satu- 
rated solution of calcium chloride gives a 
white precipitate, as do solutions of mag- 
nesium chloride and mercuric chloride. These 
“addition compounds,” as chemists call the 
products, go by such long names as calcium 
chloride hexamethylene tetramine. The pre- 
cipitate obtained with magnesium chloride is 
an antiseptic. 

Hexamethylene tetramine itself finds use 
as a medicinal drug, under the name of 
urotropin, which you may prefer to call it 
for short. It also is employed in certain types 
of gas masks, where its eagerness to combine 
with many toxic gases to form harmless com- 
pounds makes it of considerable value 
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as a_ protective material. 

You can make one type of 
synthetic plastic from your 
crystals of hexamethylene tet- 
ramine by heating a gram or 
so of them, in a test tube, with 
an equal volume of phenol 
crystals. A hard, transparent 
yellow resin will be formed. 

Your local druggist stocks 
hexamethylene tetramine, or 
urotropin, so you can obtain it 
ready-made for your experi- 
ments if you prefer. The drug 
store will also supply you with 
another interesting organic 
chemical to experiment with— 
artificial oil of wintergreen, or 
methyl salicylate. 

Used externally as a lini- 
ment for rheumatic aches and 
pains, methyl salicylate is 
manufactured by heating wood 
alcohol with salicylic acid and 
a small amount of sulphuric 
acid. You can readily tear it apart again in 
your laboratory, and regain salicylic acid 
from it. 

Dissolve about ten grams of sodium hy- 
droxide (two teaspoonfuls), or ordinary lye, 
in 100 cubic centimeters (about three and a 
half fluid ounces) of water. Let the solution 
cool, place it in a flask, and add to it ten 
cubic centimeters of the artificial oil of win- 
tergreen. Heat the mixture until the oily 
methyl salicylate disappears, which will take 
about fifteen minutes. To prevent the es- 
cape of the volatile oil from the flask, so 
that all of it will react with the alkali, the 
flask may be fitted with an air-cooled reflux 
condenser by mounting vertically, above it, a 
two-foot glass tube of at least half-inch di- 
ameter. Oil condensing on the inner walls 
of this tube will then drip back into the flask. 


HEN the oil has vanished, due to its 

reaction with the sodium hydroxide, 
remove the flask from the source of heat and 
cool its contents by running tap water over 
it. Then pour some strong hydrochloric acid 
into the flask, shake it, and cool it again. A 
white, needlelike precipitate of salicylic acid 
will be thrown down. Repeat the operation 
until adding more acid produces no precipi- 
tate. 

Now collect the precipitated salicylic acid 
by pouring the contents of the flask through 
a filter. Wash the crystals with several ap- 
plications of cold water, while they are on the 
filter paper, to remove the hydrochloric acid. 
Then place a clean beaker beneath the filter- 
ing funnel, punch a hole through the filter 
paper with a pointed glass rod, and pour on 
poiling-hot water. This will dissolve the 
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Beautiful fernlike crystals of acetamide form before your eyes 
when the chemical is heated on a glass plate and allowed to cool 


crystals and wash them into the beaker. 
When the solution in the beaker cools, they 
will crystallize out again, and may then be 
placed on paper, dried, and bottled. 

Salicylic acid is used for preserving food, 
and for preparing dyes. To observe one of 
its interesting color reactions, add a drop or 
two of ferric (iron) chloride to a solution of 
salicylic acid, which will yield a violet-col- 
ored product. Derivatives of salicylic acid 
serve a wide variety of important uses—some 


as perfumes, and (Continued on page 252) 


This simple test tells whether two white powders are 
the same organic chemical. Tiny piles of the pow- 
ders are heated to determine their melting points 
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Laws of Science 


Your Eye Is Focused 
Like a Camera 


HE world’s first camera was the eye. 

You can show by an easy experiment 
that your eye, like a camera, focuses on 
near or distant objects but not on both 
at the same time. Hold a square of wire 
screen about ten inches from your eyes. 
Concentrating on the screen, you see it 
distinctly; but a picture across the room 
behind it is blurred. Then concentrate on 
the picture, and the screen appears 
blurred. 


Looking through wire 
screen at some object 
beyond, you can focus 
your eyes on either 
the one or the other 


In the photographs at 
the right, the camera 
has duplicated the fo- 
cusing action of the 
human eye. In one the 
screen shows clearly, 
in the other a picture 


Gyroscope Resists Magnet's Pull 


SPINNING gyroscopes resist any force which 
tends to upset their balance. You can demon- 
strate this in a curious experiment, using a small 
bar magnet and a homemade gyro-car, which is 
constructed from a toy gyroscope as shown in 
the photograph, with a bent iron wire extending 
from the top. Set the gyroscope 
in motion and then move the 
magnet near the wire. Instead 
of moving toward the magnet, 
the iron wire mysteriously 
moves away from it. Each time 
the magnet comes close, the 
same puzzling thing takes place. 
The explanation is that the 
magnet is really attracting the 
wire, but the gyroscope is 
counteracting the pull by mov- 
ing in the opposite direction. 
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Proved in Easy Tests 


With a piece of ordinary window screening, a 
toy gyroscope, some glass tubing, and a few 
other odds and ends, you can perform five 
interesting tests that will prove nature's rules 


Test Proves That Plants 
Give Off Oxygen 


WHEN you fill a jar 
with water, the fluid 
exerts pressure in all 
directions, upward as 
well as downward 
and to the sides. A 
glass tube, open at 


TO PROVE that plants 
liberate oxygen, suspend 
a glass funnel in a jar 
of water, inverted above 
some growing water 
plants. Then, fill a test 
tube with water and in- 
vert it over the end of 
the funnel. After several 
days, the tube will be 
filled with gas. If you 
thrust a smoldering stick 
into the tube after it has 
been removed from the 
water, the wood will 
burst into flame, proving 
the gas you have col- 
lected is oxygen. 


both ends, and a small 
square of leather will 
enable you to demon- 
strate this fact in a 
simple test. Submerge 
the end of the tube in 
the water after the 
leather has been placed 
over the opening, and 
hold it an inch or two 
beneath the surface. 
The leather, instead 
of dropping to the 


Liquid Exerts Pressure 
Upward, Too 


A piece of leather is 
held against the bot- 
tom of the tube by the 
water's upward push 


bottom of the jar because its weight is great- 
er than the water's, will remain in position 
against the tube, thus demonstrating that 
the water in the container has an upward 


pressure. 


HY DESERT mirages 

show pools of water on 
the sand, and polar mirages 
show ships and icebergs in 
the sky, can be demonstrated 
easily with a piece of win- 
dow glass. Hold the glass in 
front of you, a little below 
the level of your eyes, and 
imagine it represents the di- 
viding line between a layer 
of warm, rarefied air near 
the ground and colder, denser 
air directly above it. The sky 
will be mirrored in the glass, 
reproducing the illusion that 
occurs in hot-weather mi- 
rages. Then, hold the glass 
above eye level and imagine 
it is the dividing line between 
cold, dense air below, and 
warm, rarefied air above. You 
will see objects seemingly 
projected on the sky, as in 
a cold-weather mirage. 
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Cold-Weather-Mirage 


- \ Hot-WeatherMirage 


Held above the level of 
the eye, the glass imi- 
tates arctic mirages; be- 
low, those of hot cli- 
mates. See the drawing 
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What Kind of Wood Is It? 


. « » YOUR MICROSCOPE WILL TELL YOU 


\S 
ep 2, .. 
eo : 
Sieh OE Ae Nal Black walnut shows 
or ew 2 characteristic large 
ees - ducts. White pine by 


polarized light looks 
like a piece of lace 


There's No Guesswork About Identifying Wood 
When You Employ Your Magic Lenses To Reveal 


the Beautiful Patterns of Its Cell Structure 


By MORTON C. WALLING 
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AN you tell a piece of 
genuine walnut furniture 
from one made out of 
gum wood that has been skill- 
fully colored to resemble it? 
If you are the owner of a mi- 
croscope, and have looked at 
some of the wonders under the 
bark of a tree, the chances are 
that you can. For an examina- 
tion of the microstructure of 
wood shows you very clearly 
why walnut is walnut, and why 
red gum is not; and it intro- 
duces you, too, to a great many 
other interesting things. Wood, 
so easily obtained and prepared 
for examination, is one of the 
most entertaining subjects for 
microscopic study. 

Before discovering the surest 
way of identifying American 
black walnut, let’s see what 
wood is. It is, essentially, part 
of a plant stem. An important 
division of the stem is the cam- 
bium layer, made up of living, 
growing tissue. This tissue 
grows by producing new cells 
and shoving the old ones aside. 

The cells forming and even- 
tually dying on the inner side 
of the cambium layer consti- 
tute the wood of the tree, and 
those on the outer side form 
the bark. A little reflection will 
show that the oldest part of 
the wood is that nearest the 
center of the trunk, while the 
oldest part of the bark is at 
the outer surface. The dead 
cells forming the bark constant- 
ly break and wear away, so that 
the bark never gets beyond a 
fairly constant thickness, which, 
of course, varies according to 
the kind of tree. 

In any oak, pine, birch, wal- 
nut, or other tree commonly 
used for lumber, only a few 
outer layers of cells in the 
woody portion are alive. The 
rest are dead, and may even 
rot away without affecting the 
life of the tree. The living, out- 
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PREPARING SPECIMENS 


Sections of dark wood like wal- 
nut are seen to better advan- 
tage if first bleached with sodi- 
um hypochlorite (laundry 
bleach) and then stained with 
safranine or other dye. Be- 
low, a straight razor can be 
used to cut cross sections, and 
a sharp plane will make tan- 
gential and radial sections 


er wood is called sapwood because it con- 
tains watery sap, while the dead part is 
called heartwood. 

The cambium layer produces the annular 
rings. Annular rings? Perhaps you had 
better get out your microscope and take a 
look at some rings before getting more in- 
volved in detail. A piece of pine wood will 
show annular or growth rings better than 
some of the harder woods like oak. Get a 
piece of white pine and, with a very sharp 
knife or razor, cut some thin slices, the thin- 
nest you can make, squarely across the 
grain. Soaking the wood in water for sev- 
eral hours sometimes will soften it so that 
it cuts more easily. Select a few of the 
slices of most uniform thickness, an eighth 
inch or so wide, and place them on a glass 
slide. For a permanent mount, simply wet 
the slices with xylol and mount them in 
Canada balsam under a cover glass, or fol- 
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low the steps pictured in the photographs. 

Your first impression when you squint 
through the: microscope is that you have 
made a mistake and got a fragment of ex- 
quisite lace on your slide, instead of a wafer 
of ordinary white pine. This lacy construc- 
tion is typical of all woods, and is found in 


considerable variety. It consists of a net- 
work of cells. These cells, as you can dis- 
cover later by examining longitudinal sec- 
tions, are long tubes running lengthwise with 
the tree trunk. 

Notice how the cells are arranged in bands. 
Beginning at the rather sharp boundary of 
one of the bands, observe that the cells are 
large and comparatively thin-walled. As you 
move the slide sideways, toward the oppo- 
site edge of the band, you find the cells 
growing gradually smaller until, near the 
edge, they become rapidly smaller and their 
walls increase considerably in thickness. 
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Medullary cells in radial section of oak. They are 
channels for the cross flow of sap through the tree 


Then, abruptly, another series of large, thin- 
walled cells begins, marking the boundary 
of another band. 

These bands of different-size cells form 
the annular rings in the pine, and are re- 
sponsible for the grain of the wood. The 
large, thin-walled cells were formed during 
growth of the wood in the spring, when the 
tree sprang to life rather suddenly after its 
winter's sleep, and when large volumes of 
water had to be rushed through them to 
branches to supply the growing buds, leaves, 
and branch tips. As the season progressed, 
the rate of growth slowed down, less water 
was required, and smaller cells were suffi- 
cient to handle traffic. In the fall, when the 
demand for water fell rapidly toward zero, 


very small cells with thickened walls were 
formed. 

Pine wood exhibits this difference in cell 
size more clearly than most other woods 
because all of its cells act equally as water 
carriers, and are the type called tracheids. 
Other woods of more advanced development 
than pine, such as walnut and oak, have sys- 
tems of water distribution that include large 
ducts or tracheae. These cells range from a 
few inches to a few yards in length, and 
when observed in radial or tangential sec- 
tions of wood (see later paragraphs) are 
seen to have walls marked by spirals or 
small pits. To obtain cross sections of large 
ducts, slice walnut, oak, or mahogany across 
the grain. 

These woods present a different kind of 
lacy beauty. Besides the fairly uniform cells, 
you will see a number of very large cells 
among them. The large ones are ducts. The 
dividing line between the annular rings, 
sometimes a bit difficult to find, is made by 
cells that shrank in size rather abruptly at 
the coming of winter. In comparison with 
the pine-tree cells, these cells didn’t have 
to regulate their sizes very much for the 
water required, because the circulation was 
handled efficiently by the large ducts. 

Go back to the pine cross section for a 
moment. You will find, mostly in the small- 
er-celled area produced by late-summer and 
fall growth, groups of distinctive cells ar- 
ranged in a ring. These form the resin ducts, 
which are the channels through which resin 
oozes at the surface of the stump of a 
freshly cut pine tree. 

Next make a cross section of red gum 
wood, the kind usually used to imitate wal- 
nut. Examine it carefully, noting whether 
it exhibits the large ducts seen in walnut. 


e PERMANENTLY MOUNTED SLIDES, PROPERLY 


How to make permanent mounts of wood sections. 
First cut, bleach, and (if necessary) dye them 
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Then rinse the sections in water and lay them on 
a clean blotter to remove most of the moisture 


POPULAR SCIENCE 


® START WITH RECTANGLE OF SILK 


@ How EDGES ARE FOLDED AND 
SEWED TO MAKE THEM DUST PROOF 


==> 


@ DETAIL OF HEM AT BOTTOM, 
WITH WIRE-RING STIFFENER 
AND WEIGHT 


® AFTER SEWING, TURN HOOD 
INSIDE OUT. BEND WIRE RING 
TO SHAPE, LEAVING ENDS 
UNCONNECTED, AND THREAD 
WIRE THROUGH HEM, MAKING 
SMALL SLIT ON INSIDE OF HEM 
IF NECESSARY 


Now you know how to identify genuine 
American walnut. Look for the large pores 
formed by the ducts. These will appear either 
as round holes or elongated openings, visible 
with the naked eye, depending on the angle 
at which the wood was sawed with respect 
to them. Genuine walnut always has these 
characteristic pores, which are recognizable 


FOLD, CUT,AND SEW TO SHAPE 
APPROXIMATELY LIKE THIS, THE 
EXACT FORM DEPENDING 
UPON INSTRUMENT 


Here's an oiled-silk "topcoat" that will 
keep dust and dirt out of your microscope 


even though they may have been filled with 
something during the finishing process. 

You can have several evenings of fun 
merely looking at the cross sections of vari- 
ous woods. But there are other sections to 
explore. Considering the tree trunk as a 
whole, there are three common ways of cut- 
ting the wood to (Continued on page 254) 


MADE, CAN BE USED OVER AND OVER AGAIN ° 


Apply dioxan to extract the rest of the moisture. 
Repeat the process several times as a precaution 
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Mount the dioxan-saturated sections under cover 
glasses in Canada balsam thinned out with dioxan 
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Seven New Aids for 


How the thin speaker (arrow) can be mounted on a wall to blend 
with a room's decorations. The diagram shows its construction 


Unique Soldering Iron Is 
Economical To Use 


CONSUMING electricity only at the moment 
of soldering a connection, a new soldering 
iron is economical to use and eliminates many 
inconveniences of the old-type electric solder- 
ing irons. Two electrodes fed by a transform- 
er are short-circuited against solder and 
the point to be soldered. The heat melts the 
solder, which makes the union. 


This electric iron solders by making a short circuit 
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O FLAT that it can be installed 

in a picture frame and hung 
up on a wall, a new loudspeaker 
embodies a novel design in which 
the magnet is inside the speaker 
cone, instead of behind it as 
in conventional practice. When 
mounted against a wall or other 
flat surface, the sur- 
face itself becomes an 
effective baffle board. 
Since auxiliary speak- 
ers ordinarily require 
either cumbersome 
baffle boards, or equal- 
ly cumbersome indi- 
vidual cabinets, the 
ultrathin speaker 
makes possible the in- 
stallation of speaker 
units in several rooms 
in a house, each speak- 
er connected to the 
master radio, without 
the rooms becoming 
cluttered. A diagram 
of the new unit, and a 
typical installation, 
are shown in the illus. 
trations at the left. 


Kits Provide All Parts for 
Making Coaxial Cables 


COAXIAL cable for use as antenna lead-ins, 
transmitter feeders, and the like, can now be 
made by the amateur radio experimenter in 
various lengths with kits just put on the mar- 
ket. Cuplike perforated beads are strung on 
a length of wire. A metallic-mesh jacket is 
then pulled tight over the partially telescop- 
ing beads, and sealed at each end with special 
clips. All the necessary parts for assembling 
the cable are supplied in the kits to make 
lengths of ten, twenty-five, or fifty feet. 
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Radio Amateurs 


Lifting Phonograph Top 
Resets Pick-Up Arm 


AN INGENIOUS installation of the pick- 
up unit on the underside of the hinged 
top of record player for radios has two 
advantages. In the first place, the in- 
stallation provides a semiautomatic rec- 
ord repeater, since the unit sliding along 
parallel rods always returns to the start- 
ing position when the lid is raised, the 
needle coming to rest at the beginning of 
a record when the lid is closed. In the 
second place, the pick-up travels 
on a straight track, so that its mo- 
tion across a record during opera- 
tion is along a straight line, 
instead of in an arc as with the 
pivot-type arm. It is adjustable to 
either ten or twelve-inch records. b 
Lowering top of the 
record player sets 
pick-up armin place 


Handy Storage Bins 
Hold Radio Parts 


AVAILABLE in a variety of sizes 
and shapes, bins that can be as- 
sembled into a single unit are 
handy for storing radio parts where 
they will not clutter up the ama- 
teur’s workshop. Constructed of 
steel, the bins may be screwed to a 7] 2 
wall, or placed where convenient. Amateurs. Code-Practice Records 
A typical assembly is shown in the 
photograph below. AMATEURS preparing themselves for their station- 
license examinations can now practice the code by using 
inexpensive code-practice phonograph records recently 
put on the market. They can be used on any phonograph 
and provide a wide range of transmission speeds for the 
radio beginner as well as those more advanced. 


When the record is 
finished, lifting the 
top returns the unit 
to starting point 


Lever Switch Can Be Ganged 


WITH a wide range of ap- 
plications in the amateur ra- 
dio field, a low-capacity, lever- 
action selector switch now on 
the market can be easily 
ganged to form double, triple, 
or quadruple switching units. 
The selector switch is shown 
both singly and ganged 
with a mounting plate 
in the photographs re- 
produced at the left. It 
is equipped with handy 
connection lugs. 


As many bins as desired can be added to o2 
the assembly to fit the amateur's needs SS 
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By BILL NORTON 


ITH two independent sets of controls, 
Wessun on opposite ends of its cab- 

inet, this novel bedside receiver can 
be operated easily by either occupant of twin 
beds. A flick of a conveniently located switch 
instantly changes the operation of the set 
from one side to the other. 

The circuit makes use of four all-electric 
tubes of the octal type. The filaments of these 
tubes are designed to function on either alter- 
nating or direct current, and in this particular 
set are coupled to each other in a rather in- 
teresting arrangement. The first tube, which 
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FROM EITHER SIDE 


At the flip of a switch, either of two pairs 
of controls on opposite sides of this twin- 
bed radio will tune and regulate the receiver 


is a radio-frequency pentode, is coupled to 
the detector stage through a high-imped- 
ance radio-frequency choke, a .0005-micro- 
farad mica condenser, and a one-megohm 
resistor, instead of the more conventional 
radio-frequency coil and tuning condenser. 
This method was chosen in order to sim- 
plify the connections for switching from 
one set of controls to the other. Two sep- 
arate tuning stages would have resulted 
in the circuit being too unstable because of 
the feed-back through the switch wiring, un- 
less careful shielding were employed. 
However, choke-coupling of the radio-fre- 
quency stage has its disadvantages, the main 
ones being a slight loss in volume, and broad- 
er tuning. To eliminate the latter, an iron- 
core, radio-frequency choke should be used, 
together with a well-designed antenna coil. 
If the reader desires still greater selectivity, 
he may obtain it by using a shielded, iron- 
core antenna coil with a low-impedance 
primary. 
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The second disadvan- 
tage, namely, loss of vol- 
ume, is eliminated by 
using impedance-coupling 
between the detector and 
audio stages, instead of re- 
sistance-coupling. A cen- 
ter-tapped impedance 
choke is employed for this. 
It is connected into the 
grid circuit of the output 
tube. Since such chokes 
are hard to find in radio- 
parts catalogues, a good 
substitute may be made by 
using a standardized trans- 
former with a one-to-two 
or one-to-three ratio. 

To change the audio 
transformer into a center- 
tapped impedance choke, 
simply connect the out 
wire of the primary wind- 
ing to the in wire of the 
secondary winding, and 
then ground them directly 
to the chassis. The start 
of the primary winding 
then goes to the grid-coup- 
ling condenser, while the 
other end of the secondary 
winding goes to the grid 
of the 25A6G output tube. 
If the reader is unable to 
determine the correct con- 
nections beforehand, all he 
needs do is try the leads 
from the transformer first 
one way and then the oth- 
er, retaining the connec- 
tions that give the best 
results. The output pen- 
tode, which is a 25A6G, 
will easily handle a two- 
watt output without over- 


ANT. a 
0005 MFD. 


= 
45,000 OHMS 
EACH 
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The circuit's four octal tubes are grouped on the top of the 


chassis. 


All other parts but the speaker are below it. Note the two volume-control 
units and tuning condensers, and the handy selector switch at the back 


*— CONTROL swiTcH 
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The clisite is placed well to the rear of the cabinet, to 
leave room for the speaker mounted behind the front panel 


loading, which is ample for most purposes. 

In the interests of compactness, a special, 
six-inch orthodynamic speaker is used to 
handle the output from the set. Its total 
depth is only 244”, which is considerably less 
than the depth of a conventional six-inch 
electrodynamic speaker. The magnets of the 
orthodynamic speaker, mounted directly above 
the center of the cone, make this saving of 
space possible. 

The switch used in the bedside radio to 
change the tuning controls from one side to 
the other is of the three-pole, double-throw 
type. Since it is impossible to obtain a toggle 


THIS SIDE 
DETACHED 


How the modernistic wooden cabinet is constructed 
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switch of this kind, a rotary 
switch such as that used in tube 
analyzers was chosen instead. 

The cabinet, measuring 7144” by 
74" by 7%", is constructed of 
wood, as shown in the drawing 
below. Because of the projecting 
shafts for the dual controls, one 
side of the cabinet must be made 
detachable so that the chassis can 
be slipped into place. To complete 
the modernistic appearance of the 
general design, the writer enam- 
eled the cabinet black and applied 
strips of decorative silver banding. 
Although this can be thin metal, 
the same effect can be obtained 
with sections of metal-foil ribbon 
of the type sold for indoor an- 
tennas. These can be cemented 
in place after the finish has been 
applied. 

Like all A.C.-D.C. receivers, 
this set requires no ground, the 
circuit being grounded internally 
through the house wiring. For an antenna, 
either an outdoor or an indoor aerial can be 
used. In the original, a twenty foot length of 
silk-covered wire strung around the molding 
gives excellent results. 


LIST OF PARTS 


6K7G tube. 

6J7G tube. 

25A6G tube. 

25Z6 tube. 

Two .00035-mfd. midget condensers. 
Two 16-mfd. electrolytic condensers. 


One 5-mfd., 25-volt electrolytic con- 
denser. 


Three .1-mfd. tubular condensers. 

One .05-mfd. tubular condenser. 

One .02-mfd. tubular condenser. 

Two .0005-mfd. mica condensers. 

One line-cord resistor. 

Two 300-ohm, 14-watt resistors. 

One 1-meg., %-watt resistor. 

One 2-meg., %4-watt resistor. 

One 200,000-ohm, %4-watt resistor. 

One 600-ohm, 1-watt resistor. 

Unshielded antenna coil. 

Iron-core, radio-frequency choke. 

Three-pole, double-throw switch. 

Two 15,000-ohm volume controls with 
switches. 

Audio transformer, 1 to 3 ratio. 

Filter choke. 


Miscellaneous :—Aluminum chassis, 7%” 
by 414” by 3”; four octal tube sockets, 
four dials, two aluminum shields, two 
insulated grid-cap leads, speaker, etc. 
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MAKES NIGHT SNAPSHOTS 
EASY EVEN FOR A*1 BROWNIE 


Sagat 


ALL YOU NEED 


I. Your present camera 


Once it took an expert—and an expensive 
camera—to make snapshots at night. Now the 
most inexperienced of picture takers are shoot- 
ing happily away after dark. You need less light 
indoors than ever before; and you use any cam- 
era that takes the new high speed film, Kodak 
Super-X X—even an inexpensive Brownie. And 
what pictures you get! Taken instantaneously, 
with a film four times as fast as ordinary film, 
they’re unposed, informal, full of life. 


loaded with the new 
Kodak Super-XX Film 


2. A couple of inexpen- 
sive Mazda Photoflood 
lamps in Kodak Handy 


Reflectors 


FREE BOOKLET. . . This little booklet introduces 
you to one of picture taking’s biggest thrills—snap- 
shots at night. A single reading, and you're ready 
to make nighttime snapshots you'll be proud of. 
Non-technical text, interesting photographs, easy- 
to-understand diagrams, and light arrangements. 
At your dealer’s . . . Eastman Kodak Company, 
Rochester, N.Y. 
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No More Radio Fading... 


AMATEUR RECEIVER USES TWIN ANTENNAS 
TO PROVIDE CONSTANT SIGNAL STRENGTH 


Two meters mounted on top of 
the receiver, as shown above, 
indicate the signal strength 
in each of the tuning units 


radio fans, a new receiver applies the 

same “diversity reception” principle used 
by the transatlantic telephone stations to 
overcome radio fading. Designed to take ad- 
vantage of the fact that the degree of fading 
of a given signal varies widely in different 
receiving antennas, the receiver is in reality 
twin units connected to a pair of antennas, 
one rigged horizontally, the other vertically. 
When a signal picked up by one antenna 
“fades” or weakens, the other gains in 
strength in the same proportion. Fed to a 
single amplifier, their output is automatically 
mixed and produces signals of constant 
strength in the loudspeaker. 

Some time ago the broadcasting networks 
began experimenting with this scheme of 
“diversity reception” to improve the quality 
of transatlantic programs. When listeners 
tuned their receivers for rebroadcasts from 
European capitals, during the recent war 
crisis abroad, the excellent reception that 
they obtained bore witness to the success of 
the new method. With the adaptation of the 
idea for amateur sets, distance fans can now 
enjoy the same improvement. 

Compactly mounted on the same chassis, 


Frise of its kind to be offered amateur 
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the twin receivers of the two-in-one amateur 
outfit are tuned by a single control, making 
it as simple to operate as any ordinary set. 
A three-position switch will cut in whichever. 
receiver, according to visual meters, is receiv- 
ing a constant-strength signal. 


VERTICAL 
ANTENNA 


Signals fed to the receiver from two antennas, 
one vertical, the other horizontal, eliminate fading 
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‘THIS SPORT [020 | 


_ EVERYTHING ! 


You can’t beat motorcycling for plenty 
of excitement and fun, Takes you where 
thrills come thick and fast, You make lots 
of new friends — go on club runs and 


gypsy tours — attend hillclimbs, reliability 
runs, tourist trophy races — pal with other 
happy riders, See your Harley-Davidson 
dealer. Hear the fun-packed story of motor- 
cycle club good times. Take a ride on a 
snappy new 1939 Harley-Davidson. Get the 
“teel” of motorcycling—greatest of all out- 
door sports. Ask your dealer about his Easy 
Pay Plans—and send in the coupon NOW! 


U 
TOURIST TROPHY CHAMPION 
Winner for the 4th consecutive time 
of the 45” and 80” National Tourist 
Trophy Championships. 


WORLD’S 


| axniny-DAVIDSON MOTOR CO., Dept. PS-339, Milwaukee, Wuconsia | 
Send illustrated literature and FREE copy of “ENTHUSIAST,” 
Motorcycling Magazine. Stamp is enclosed for mailing cost. 
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Stunts for Car Owners 


Cut-Away Tire Casings 
Make Good Mud Chains 


OLD tire casings can be made into rubber 
chains that provide good wheel traction over 
muddy roads. Slice all the way through the 
tire at one point, and then cut away eleven 
sections of the casing to leave twelve ribs, as 
shown above. In use, the improvised mud 
chains are slipped over regular tires and 
fastened at the ends with wire.—A.E.B. 


Grip for Greasy Oil Can 


SLIPPERY oil cans 
are sometimes hard 
to hang onto when 
working around a car. 
To eliminate this 
trouble, I cut a piece 
of sheet metal in the 
pattern shown at the 
right, with a hole in 
the center and the 
ends bent around and 
soldered to form fin- 
ger loops. This unit 
was then slipped over S 


the neck of the can Greasy oil cans won't 


and the spout screwed 
on.—J.A.S. 
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slip from your fingers 
with this simple device 


Looped over a hook, the wire 
keeps plug from pulling out 


Cord Looped over Hook 
Keeps Plug in Socket 


To AVOID the annoyance of having the 
plug on the end of a trouble-lamp extension 
cord pull out of the wall socket when the 
light is being moved about during use, try 
the method illustrated above. Bind a loop 
near the plug end of the cord and hang it on 
a hook screwed into the wall just above the 
socket. Then the plug can’t pull out, no 
matter how hard the cord is tugged.— A.W.C. 


Water Lubricates Tire 
To Make Removal Easy 


WHEN removing a tire from an automo- 
bile wheel, motorists can save themselves a 
lot of pounding, hammering, and prying with 
a hand tool, by using water as a lubricant. 
Lay the tire flat and 
pour water around 
the rim where it con- 


tacts the tire. The 
shoe can then be 
loosened easily by 


pressing down with 
your foot around the 
edges.—C.V.C. 


Tires come off 
rims easier if 
first wet with 
water as shown 
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Front Wheels Aligned 
Before Car Is Built 


= 


ee ror er 


cvunaraanant 


The entire front-end running-gear 
«assembly of the 1939 Chevrolet Master 
De Luxe model forms a single unit. 


With the adoption of a completely new design of 
Knee-Action for its 1989 Master De Luxe models, 
Chevrolet has put in effect a revolutionary improve- 
ment in motor car embly systems. Instead of 
being added to the c piece by piece on the final 
assembly lines, the entire front end is assembled at 
the manufacturing plant at Detroit, and shipped 
as a unit, ready for bolting to the chassis frame at 
Chevrolet’s assembly plants throughout the country. 
This system assures that every car will leave the 
line with its wheels aligned and its steering gear 
adjusted to the exact standards set up by the engi- 
neering department. 

At the manufacturing plant in Detroit, each 
front-end unit is placed in an elaborate master jig 
which gauges every part and locates it accurately 
before the assembly is finally tightened up and its 
parts locked in permanent position. When the unit 
is bolted to the chassis frame at a car assembly 
plant, no further check is required to insure correct 
steering and wheel alignment. Ordinarily, these 
adjustments are made on the car assembly line, 
where variations in tires, tire pressures, front springs, 


*“CHEVROLET’S 


as 


Cutaway view shows the individual spring 
suspension, or Knee-Action, of the new 1939 
Chevrolet Master De Luxe. 


etc., tend to prevent exact uniformity in the align- 
ment and steering. 

For service work, the entire front end—compris- 
ing the front cross-member, Knee-Actionsuspension, 
shock absorbers, torsional sway eliminator, king 
pins, steering knuckles and spindles, steering pit- 
man arm extension and tie rods, hydraulic brakes 
and front wheels—may be removed as a unit with- 
out disturbing the original wheel alignment and 
steering adjustments.—Chevrolet Motor Division, 
General Motors Sales Corporation, Detroit, Mich. 
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For Model Makers, “‘Railroaders“’, 
Everyone With Delicate Filing Jobs 


12 DIFFERENT NICHOLSON 
X F. KNURLED HANDLE 
NEEDLE FILES 


i ~~ In a Wooden Box 


~ | That Becomes A 
Bench Stand 


Whether you're a fine die-maker in a 
jewelry manufacturing plant, ora home 
sman with a love of precision, these 

Needle Files will suit 
Us your most delicate 
hioning a tiny stan 
.. a slide-valvye for 

- in this box is 


in your choi f any one of the follow- 
ing lengths: 
and in your ¢ ny one of the 
following cuts and 6 (No.6 
is finest cut). 614” length in No. 2 cut is 
most popular for general use. If your 
hardware dealer ca 
supply you, write 
sure to specif 


nat SHOWN 
sth | actuat size 
and cut _you wish NICHOLSON X.F. 
olson File Company, 19 NEEDLE FILE 
Acorn Street, Provi- (FLAT) 


dence, R. I, U. S. A. 


NICHOLSON eam 


PIONEERS IN 
QUALITY PRODUCTION 


aN 


ANNIVER ag 


— 
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Simple Way To Paint 
Wire Automobile Wheels 


WHEN painting wire wheels, you can save 
yourself time and trouble by piling the wheels 
one on top of the other and spraying down 
through the whole batch. The rims form an 
inclosure that prevents the spray from 
spreading, and each wheel gets well covered. 
Excess paint can be removed with a gasoline- 
dampened rag.—A.C.M. 


Special Rocker-Arm Tool 
Removes Valve Push Rods 


A HANDY tool for removing and replacing 
valve push rods on overhead-valve engines 
can be made from an old tire iron. Notch 
one end and bend the two points down sharp- 
ly. Fit a J bolt loosely through a hole about 
three inches from the slot. Used as shown 
in the drawing below, it will prove a valuable 
aid for valve work.—F.A.R. 


END NOTCHED 
AND BENT 


( 
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FISHER 


ASSIST CORD 
WITH 
COAT HOOK 


SAFETY 
SHOULDER 


LUGGAGE 
COMPARTMENT 


LACQUER 
FINISH 


COMFORTABLE 
ARMREST 
IN REAR SEAT 


QUALITY OF 
‘TRIM MATERIAL 
AND TAILORING 


RUBBER DOOR 
MOULDING 
ASH TRAYS, 


WIND CORD 


FACTS 


FISHER NO DRAFT 
VENTILATION WITH 
CRANK TYPE CONTROL 
AND VENTIPANE LOCKS: 


INCREASED 
INSIDE DOOR isiON 


LOCK BUTTONS 


DRIP SHIELD 


ADJUSTABLE 
SUN VISOR 


LOCK HANDLE 


COMPARTMENT 
WITH LOCK 


TWO-WAY 
ADJUSTABLE 
FRONT SEAT 


SILL PLATES, 
ETCHED 


FRONT DOOR 
ARMREST 


They're saying, “Chevrolet's the Choice” in the low-price field—and the diagrammatic 
drawing above quickly shows that its Body by Fisher is one of the best reasons why. 


NEW LIGHTS on LUXURY 


—in the new Body by Fisher 


UXURY starts back of the assembly line in the 
new Unisteel Body by Fisher — thanks to 
Fisher engineers. 


For it is a luxury, indeed, to have a car body that is 
all in one substantial steel unit — from seamless 
steel Turret Top, through all the steel panels 
and reenforcements, right down to the solid 
steel floor. 


But, of course, this inseparable unity of the Unisteel 
Body is only the beginning of the luxuries with 
which it adds so much extra 
value to the 1939 General Motors 
cars, 


For instance, its steel Turret Top, 
all of its steel panels and even 
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its steel floor are scientifically insulated against 
heat, cold and noise. 


Yes, luxurious comfort is as important in the new 
Body by Fisher as is its Unisteel resistance to 
wear, weaving, jolts and shocks. Just sit in its 
wider, more comfortable seats — look at all the 
fine new fabrics and jewel-like appointments that 
Fisher craftsmen have fashioned this year. 


And just note the increased visibility they’ve pro- 
vided for greater safety! 


No wonder people are saying “For 
1939 better buy the car with Body 
by Fisher.” 


' 
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YOUR MILLION 
DOLLAR IDEA ISN’T 
WORTH A NICKEL 


... unless you do something about it 


ANIDEA! And right at 
hand an easy means 


of getting it down on 
paper...an Underwood 
Portable! 


WHO knows what your ideas are worth until you try 
them out yourself—record them on paper, put them 
in shape for discussion with people who really count? 


And who knows any better way to register an idea or 
to attend to any writing detail than to “get it down on 
paper” by means ofan Underwood Typemaster Portable. 


The Underwood Typemaster offers the Champion 
Keyboard, Sealed Action Frame, Dual Touch Tuning, 
aatney other features. Beginners find it easy to oper- 
ate and to turn out a fine looking typing sob People 
who've seen it enthuse about its new modern design. 


Get an Underwood Typemaster—Let it inspire you to 
develop your ideas ... to make your dreams come true. 
See your nearest Underwood Dealer or mail thecoupon. 


Portable Typewriter Division # UNDERWOOD ELLIOTT 
FISHER COMPANY .. . Typewriters, . Accounting Machines 


. Adding Machines, .Carbon Paper, .Ribbons and other Supplies 
One Park Avenue New York, N. Y. 
Sales and Service Everywhere 


Portable Typewriters 


UNDERWOOD 


Take delivery for as 
low as $3.00 down 
(Student Model) .. 
more than a year to 
pay balance, includ- 


ing carrying charge. 


Portable Typewriter Division 
Unperwoop ELtiott FisHER COMPANY 
One Park Avenue, New York, N. Y. 
Gentlemen: Please tell me all about the new Underwood Port- 
ables and convenient budget terms. 


Name 


Address 
City. 


PSM 8-39 


Copyright 1988, Underwood Elliott Fisher Company 
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Steel Wool Improves 
Car’s Hot-Air Heater 


You can make your manifold-type, hot-air 
heater much more efficient by inserting a 
fluffy wadding of steel wool in the heater 
casing so that it comes in contact with the 
manifold, as shown. It should be packed so 
that it slows up the flow of air and provides 
a larger heating surface, but not so solidly 
as to create any danger of overheating the 
manifold. It is a good idea to fill the heater 
only half full at first. If this is not enough, 
more wool can be added until adequate heat 
is provided.—S.L. 


Leather Strap Is Aid in 
Installing New Fan Belt 


USE of a leather strap helps when installing 
a new fan belt on a car. Place the fan belt 
over the fan and crankshaft pulleys, and 
loop the strap around the fan belt as in the 


drawing above. Pulling the looped strap 
makes it an easy matter to stretch the new 
belt so that it easily slips over the generator 
pulley.—N.V. 


POPULAR SCIENCE 


use ! The best spark plugs for your car are those 
that are outstanding in open competition. 
In racing, Champion Spark Plugs are the 
choice of racing champions. Because of 
the better performance they bring to every 
engine, Champions have for fifteen con- 
secutive years equipped the vast majority 
of all victorious racing engines everywhere. 


IT IS THRIFTY TO INSTALL NEW SPARK PLUGS — DEMAND CHAMPIONS 
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Photographer's Foot Switch 


CONTROLS LIGHTS, ENLARGER, OR PRINTER 


UILT around a standard toggle 
switch designed for external 
mounting, this photographer’s 

foot switch is valuable for use with 
photofioods, enlargers, and printing 
boxes. For lighting purposes it is de- 
sirable to use a three-way rather than 
a two-way switch; 60- or 100-watt 
bulbs may then be mounted alongside 
the photofiood lamps so that all focusing and 
posing are done by their reduced light. As 
long as the foot is kept on the pedal, the small 
lamps are on, but when the foot is raised, 
they snap off and the photofloods switch on. 

On base A is mounted a special bracket B 
of heavy gauge metal. One of the terminal 
plates of a duplex outlet is cut with a hack 
saw as at C, and the slot filled with sealing wax 
or airplane cement. The outlet is then fastened 
to bracket B. Next, the switch is wired as shown 
and screwed to the base. The yolk D is held in 
place by a rod that passes through a 1/16” hole 
drilled through the toggle. The stiff wire pedal 
connector is fastened to one end of the yolk, and 
a spring of sufficient (Continued on page 232) 


For most uses 
the switch may 
be of the or- 
dinary on-and- 
off type, but 
the drawings 
show a hook-up 
that does this 
and will also 
control two in- 
dependent sets 
of lights when 
necessary in 
taking pictures 


CURVE % 
a DIA.OF 
SAME AS | SwiTCH + 


SWITCH 


% BRASS ROD_— 
23g LONG 


TO BOTTOM > 
TERMINAL 
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FOR HIS 


ZOU oF JUST OUT! 


ORDER FROM THIS LIST OF 
BASS-GUARANTEED BARGAINS 
@CANDID MIDGET—Schny 
lens, Rapid Compur, Eve 
Hes we 75 


Central announci 
splendid new 
Book — sent 


movie < 
eras 
roor 


supplies—every- 
x photographic! 
Guaranteed. 


@ 9x12 (31 
film pack and pac jovar 
brand new 

New Beira Voran—8 or 16 shots on 120 film. 
F:4.5 lens, Prontor II shutter... 


BASS CAMERA COMPANY 
179 W. Madison St. Dept.PS Chicago, Ill. 


414) Zeiss Volta 
3 lens 


f.p.a. 


ngle ext 
i holder 


SEND POSTAL FOR 
Here it is camera fans. The book of YOUR FREE COPY 
FILM SPEEDS and RATINGS that will 
help you to make BETTER pictures. 
Eastman, eel DuPont—famous name 
films—com y and accurately tabu- 

An "s yours absolutely FREE. 


~ ated. 
MINI LABS *Sisziy mail a penny postcard to. . . 
DEPT. 7C9 Box 485 MADISON SQUARE P.0., NEW YORK 


CAMERA CATALO 


See the whole photographic show, pick out what 
you need. Take advantage of our money-saving 
prices, wide selections, money-back guarantee. 
Mail penny postcard NOW for your FREE 
copy of this sensational Camera Catalog No. 72. 
WHOLESALE RADIO SERVICE CO.., Inc. 


Dept. 9CC9— 100 Sixth Ave., New York, 


ENLARGEMENTS 


Is Photography your hobby? Do you want 
a profitable easy business at home? Make 
MENTS. for yourself 
Ley rib beer — oem each and less. e Ideal 
Fhotp — 98 er mas Lyat) MATIC. No experience 
Feduited. “Riso COPIES any picture. 
SOMPUETE: “foteresting circular FREE. 


IDEAL-X, 122 East 25th Street, NEW York SIZE 


Central offers you the most complete, varied stock of photo- 
graphic merchandise! Always first with the latest at mone: 
Saving prices!” A few. world-renowned. lines we carry. in 
stock: Zeiss, Korona, Graflex, Eastman Kodak, Leica, Foth, 
Bell & Howell, Gevaert, Deardorf, Graf, Bausch & ‘Lomb, 
Agfa, etc. DON'T buy ‘any camera or supplies till you've 
seen Central's latest BARGAIN BOOK! 

Send postal or write for Free Bargain 


CAMERA CO. 


230 So. Wabash + ODept.S-3 + Chicago 


JUST YOU Two: vs 
IN YOUR Canoe 


BRENT DAY THIA. 


ra throu 


Make Money = — 


Be a representative of ‘Se Science Monthly. Taking 


© Tue rustle of leaves in a whispering 
breeze, with the light of a moon for your 


subscriptions at the new low price is easy. | And’ you can mood. An Old Town Canoe is a world 
make good money at it. Write for particulars to Popular 

Science Monthly, Circulation Manager, 353 Fourth Avenue, of your own... your passage to peace 
New York. cass and contentment. 


The dip, dip, dip of a Redskin’s pad- 
dle takes you through quiet enchant- 
ment. Paddling or resting, it’s steady 
and strong. It’s sturdy and easy to own. 


FREE CATALOG shows all kinds of Canoes 


for paddling, sailing or out- 
boards. Also Outboard Boats, including big 
all-wood family boats. Rowboats. Dinghies. 
Write today. Address Old Town Canoe Com- 
pany, 513 Main Street, Old Town, Maine. 


IRKS Off 110-Volt Light 
Socket. This marvelous iS fe 


factories, tanitors sna rol shops, WHITE 
rages, factories, hati rs and machine shops. 
i DYNAMIC WELDER COMPANY. 
$526/Gp SILVERTON ROAD,” "CHICAGO, ILLINOIS 
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oh Thay 


wilh \NDOOR “SNAPS” 


(They’re easy to take with G-E Photofloods) 
“LOOK at my swell birthday pictures,” says 
Molly. “And Daddy’s so proud... says he’s 


going to take lots of indoor snaps now that 
he’s found how easy it is with G-E Photofloods. 


1. “When Mummy 
brought in my cake 
I forgot all about 
Daddy’s camera 
and how bright the 
room was. Maybe 
that’s what makes 
these snapshots 
look so natural. 


2. “I did hear sev- 
eral clicks as I 
began to blow. But 
after all, a cake 
is more serious 
business for a gal 
with a birthday. 


3. “Daddy's tickled 
pink with this pic- 
ture. And Mummy 
says she’s so glad 
he thought to take 
indoor snapshots. 
I say, ‘Happy 
Birthday’.” 


BIRTHDAY COMING? Take indoor"'snaps” with your cam- 
era. Go to your film dealer for G-E MAZDA Photoflood 
lamps and new “super” type film that make it easy. 


2 
bij 


New Lower Prices 
G-E MAZDA Photoflood Lamps 


No. 1 (was 25¢) now 20 ris: 
No. 2 (was 50c) now 406 ise 


GENERAL@Q ELECTRIC 


Action? Pets? 
G-E MAZDA Photoflash Lamps 
No. 10.2... . 1Sciise 

Brand New 
NO. 21 (synchro-Press) ZOC tist 


MAZDA PHOTO LAMPS 
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Photographer's Foot Switch 


(Continued from page 230) 


strength to snap the switch is fastened to 
the other end. 

The pedal supports EH and pedal F are made 
of 1/16” stock and assembled with rod G. 
The housing H is fashioned from two pieces 
of sheet metal, soldered on the inside. Holes 
for the lead-in wires and pedal connector are 
drilled. The screws holding the switch cover 
are removed, the housing is fitted in place, 
and two holes are located on it immediately 
above those in the cover. The screws are then 
replaced to hold both housing and switch 
cover. The spring is hooked to a small rod 
that fits in two holes near the open end of 
the housing as shown in one of the drawings. 
A piece of rubber should be glued to the 
base.—HENRY and RICHARD HANSCOM. 


Assembled switch. The pedal is adjusted so that it 
does not quite touch the base as the switch snaps 


Photo-Tinting Colors Used 
for Doctoring Negatives 


WATER colors used for tinting photographs 
are also suitable for doctoring or for block- 
ing out portions of negatives. For the latter 
purpose use a deep red. To hold back por- 
tions of a negative that would otherwise 
print too dark, choose a light shade or yel- 
low. When an entire negative is too thin to 
print satisfactorily, tint it evenly with dilute 
orange color to lengthen the printing time. 


POPULAR SCIENCE 


—the MILDNESS 
of fine old 
Kentucky Burley 


aged in wood 


—the FLAVOR 


of pure maple 


ex! . 
a= , ny 
Velvet packs easy in a pipe 
Rolls smooth in a cigarette 
Copyright 1939, Better tobacco coal 
ore eyes for both 
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STANLEY 
CHISELS 


TRADE MARK 


HOLD THAT EDGE! 


Because Stanley knows chisels; knows steel 
selection, forging, tempering, grinding. 
Stanley knows, too, how to design a handle 
that’s comfortable and built for long, hard 
service. You have a wide choice in all sizes. 


SOCKET 
A fine, moder- 
ate priced tool 
for general 
work. Blade 
and socket are 
forged in one 
piece. Selected 
straight grained 
hickory han- 
dles, capped 
with 3 leather 
washers. 


“STANLOID” 
A finely bal- 
anced tool for 
the artisan. 
Handle of 
tough, non- 
metallic mate- 
tial, blade and 
tang forged 
from one piece —_ ber composition 
of finest chisel handle. Tool 
steel, steel blade. 


a Ll 


Your hardware dealer will be happy to show you 
Stanley Chisels. Or write for Catalog 34... your 


guide to good tools. 


STANLEY TOOLS 


Division of The Stanley Works, 106 Elm St., New Britain, Conn 


26 NEW PLANS 


FOR Boma CRAFTSMEN 50c 


Modern desk-pen holder! Night table? 
Magazine stand! Party tray—and 22 
other useful things you'll want to 
build. Complete working drawings. 
Each plan on a separate sheet of 
cum paper. Send coin or stamps now 
ie new Stanley Plan Packet. 


“EVERLASTING” 
Built for a life- 
time of hard 
service. A one- 

jiece forging 
from head to 
blade transmits 
hammer blows 
direct to cut- 
ting edge. Rub- 
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TESTED BLUEPRINTS 
Simplify Your Work 


NO MATTER what type of project you in- 
tend to build this spring, you will find that 
blueprints drawn to a definite scale and 
tested by experts will eliminate most of your 
workshop problems. For seventeen years we 
have been supplying amateur craftsmen with 
a wide variety of plans. Some of them are 
given below. A complete list will be sent 
upon receipt of a self-addressed, stamped 
envelope. 


BOATS 


Cabin Cruiser, 17’ long, weighs 750 lb., 
for use with outboard or inboard drive, 
356-357-358-359 
Folding Duck Boat, 1. 
High-Speed Boat for Small ontboard” Motors, 
IONE, 257-R......00 ee “ 
Midget Boat or Pram, 9’ ‘Tong, for oars, sail, or 
outboard motor, 339-R... see oO 
Motorboat-Rowboat, 13’ long, with decked huil, for 
use with outboard or inboard drives and oars, 


OS eer we 050 
Racing Sailboat BLACKCAT, 13'4” long, weighs 250 
lb., Marconi rigged, 321-322-323-R.... 1.00 


Sectional Rowboat, 9’ 8” long; can be used with 
small outboard, 340-341-R. 15 

Sport Runabout, 9'8" long, for small outboard 
motors, weighs 100 1b., 309-310-R... 

Utility Rowboat, 13’ long: can also “be sailed or 
driven by outboard motor, 224-R. : 


MODELS 


Brig MALEK ADHEL, 20” hull, frame- 
and-plank or solid-hull construction, 
304-305-306-R .... 
Clipper Ship in a Bottle, 121-122 
Clipper Ship SOVEREIGN OF THE SEAS, 2014” 
hull, 51-52-53-R........... 
Cody Coach, 13” long. 144-145-146- s 
CONSTITUTION (‘Old Ironsides’’?), 21” hull, 57- 
58-59-: 


1.25 
50 


1.00 
1.00 


1.00 


cruiser U.818" INDIANABOLIS, 12" long, 21 225 
Farragut’s Flagship HARTFORD, 3313" hull, 221- 
222-R ... 1.50 
MAYFLOWER, 24” long, 83-84-85-R 1.00 
New Bedford Whaleboat, with complete equipment, 
14” long, 326-R.. -50 
Old Naval Gun, a six-pounder in battery; gun is 
7%” long; 9” by 11%" overall, 352... a 25 
Privateer SWALLOW, a Baltimore Clipper, 13” 
hull, 228-229-230-R......... . 1.00 


(Continued on page 236) 
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THE STRANGE CASE 


“Last September—three months after I had spent 
$12.00 for a well known battery—I began having 
starting trouble! During the winter I had to be 
pushed at least 15 times! And each time I got 
madder. Battery dealers would look my battery 
over—test it—recharge it again... and in a week 
or so I'd be in trouble again. No one could find 
the real answer! 


“Finally someone told me about Willard Starting 
Service. I went to a Willard Dealer and in a few 
minutes he found the cause of the trouble, which 
wasn't in the battery at all! 


“He showed me why most run-down batteries are 
caused by little things you never see—worn or 
undersize cables, loose connections, faulty wiring, 
and voltage regulators that need adjustment. He 
showed me how he can locate these hidden flaws 
quickly with the new Willard Electrical Check. 


“Believe me, if you want freedom from trouble— 
get acquainted with Willard Starting Service.”” 


OF MR. SLAVIN... 


BERNARD SLAVIN 
Chicago, Illinois 


Ask Your Willard Dealer About It! 


You should know about this new kind of positive 
protection against Starting failure. By keeping 
you out of trouble we hope to merit your busi- 
ness, and Willard Starting Service is our way of 
EARNING your patronage. Come in and try it. 


Your Willard Dealer 


You can identify our station 
by this sign. 


If you are interested in the “‘why’ and “how” of the instrument that makes this service possible, 
send a letter or postcard to Willard Storage Battery Company, Dept. C-3, Cleveland, Ohio. 
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workmanship, smooth finish, ac- 
curate fitting, sharp teeth that hold 
their cutting edge, prove how these 
circular saws can help you do better work 
... even on the most intricate jobs. Ask 


for ‘‘Disston De Luxe’’ at your dealer’s. 


Saws of Craftsmanship 
Let Disston Steel, Disston 
Cross-cut; Rip; Combination 


6" (4" hole) $2.70 8" (14", 54", 34" hole) $3.50 
7" OA" hole) $3.10 10” (4", 34" hole) 50 


Jig for cutting mort lots in mitred corners for 
inserting veneer strips to make feather joint. 
Holds work at correct angle and gives cut of 
proper depth. Temporary block inside 
frame lets you hold work firmly. 


and a New Edition 


chooseand useall 
of saws and tools. 


310 Tacony 
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Hollow Ground Combination 
6" 4" hole) $4.30 8" (14", 54", 34" hole) $5.40 
7" Ya" hole) $4.90 10” (5% aye " hol le) $6.90 
eee rece Bea ON don iat Yeceras Cosmas 
and the 
Hint of the Month 


FREE BOOK 


=MAIL COUPON= = == 


on & Sons, Inc. 


Philadelphia, U.S.A, 


Plans for Your Workshop 


(Continued from page 234) 


Racing Yacht, 20” Marconi-rigged sailing model, 


48-R 50 
Spanish Treasure Galleon, 24” long, 46-4’ +50 
Trading Schooner, 1714” hull, 252-253. 250 
U. 8. Battleship TEXAS, 3’ hull, 197-198-199-200.... 1.00 
Viking Ship, 2014” long, 61-62-R... +15 


Construction kits are available for some 
of these models. Turn to page 238. 


FURNITURE 


Colonial Writing Desk, Governor Win- 
throp style, 3'6” high and 3’8” long, 21.25 
Combination Bench and Tilt- rea api 


(no turning), 11... +25 
End Table, American Empire, 241A... 25 
Flower Stand (38%” high) and Nove! 
Lamp, 317A.. 0 seen 025 
Gate-Leg Table, 3'6" diameter, circular top with 
leaves up (no turning), 24... 25 
Kitchen Table Cabinet, 27” by 48” top, has folding 
seat (no turning), 27... +25 
Low Stand, Early American Styl 
Plant Holder and Metal Candle Stand, 361A........ «25 
Modernistic Stand (24%%” high) and Bookcase 
(70%" high), 88... ~ 25 
Sewing Cabinet of 1812, 178A . 50 
Small Early Colonial Pine Chest, 32” long, 21” 
deep, 24” high, 308A... +25 
Tavern Table and Scroll Mirror, 125 
Telephone Table and Stool, 18... " 125 
Tilt-Top Table, 20” by 24” top, ‘249A 25, 
Upholstered Stool, 240A...» +25 
MISCELLANEOUS 
Automatic Lighthouse Night Lamp and 
Pelican Design Sewing Kit, 255A. . «25 
Bird and Animal Patterns, 56.. +25 


Electric Scoreboard for Basketball and Special 


Electric Train, Horse, and Doll House, 14 125 


Bookcase for Popular Science Monthly, 353A. 25 
Four-Treadle Hand Loom, 268A-269A. “75 
Indian Book Ends, Alligator Toy, and How to Cut 

Sheet-Metal Monograms, 360A. 25 
Nautical Porch Lamp and Hanging Wall Cabinet, a 

880A . 


Paddle-Wheel Magazine Rack, Ski Repairs, and 


Rack for Table-Tennis Paddles and Balls, 343A... .25 


Perpetual Star Chart, 214............ - +25 
Six Simple Block Puzzles, 65. ron +25 
Toy Lathe, Drill Press, Saw, an er, q +25 
Turned and Inlaid Buffet Set (bowl and pair 
candlesticks), 307A.. J +25 


Wood Mosaic Serving Eray, i and 
Book Ends, 297A. 


RADIO 

ib. 4 Amateur Continuous Wave Transmitter, 
‘f two tubes, either 171A, 245, or 210. ‘ 
Blueprints Nos. 183-184. 50 
Lad Amplifier, Three Stage, 42 +25 

Five Tube Short-Wave Set, midget receiver with 
loudspeaker, A.C. or D.C., 223......... +25 
One-Tube Receiver, battery operated, 103. 25 
Screen Grid Receiver, 109... +25 
Short Wave Converter, 137....... 25 


L 
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Send me the blueprint, or blueprints, numbered 
as follows: 


I am _inclosing... . dollars... 


Name... 


Street... 


City and State... ox 
(Please print your name and address very clearly) 
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@ Reverse! Underwater Exhaust! 
Perfected Alternate Firing! These 
are the “big three” of outboard 
motoring —and you get all of 
them in a Johnson! 

There ate 10 great Sea-Horses 
for '39— from _the famous low 
priced, 17 lb. Bantam Single at 
$49.50 (f.0.b. factory) to the big 
Super-Powered Twin developing 
22.0 h.p.* Streamlined enclo: 
power heads and Johnson's fa- 
mous Ready-Pull Starter available 
on Single and Light Twins. 

See your Johnson dealer for a 
demonstration. You'll find his 
name listed under “Outboard 
Motors” in your classified tele- 
phone directory. 


JOHNSON MOTORS 
500 Pershing Rd., Waukegan, Ill. 


Johnson Motors of Canada, 
Peterboro, Canada 


Beautiful new 1939 Sea- 
| Horse Handy Chart. New 
Models, New features. 
a Illustrated. Write today! 


possesses s<s------ 


YOHNSON MOTORS, 500 Pershing Rd. 
Waukegan, tlinois. 
ntlemen;’ Please send me the new 1939 
a-Horse Handy Chart. 


JOHNSON (22-Loese 


OUTBOARD MOTORS 


Name. 
With Johnson Alternate Firing, perfected through ten oD 
years of development and experience. Smoother! Better! Aon 


HANDY SANDER 


Just Fits the Hand 
be Tests Everything Electrical i) | s 
—\ From 100 to 550 Volts APPLiances < s 


A real necessity for electri- 


trouble 1 3 

uits, fuses, cut- . MOTORS Handy sander with 

radios, all ri FINISHING . avons ioe each, $i 

Prepaid in U. 5. 

a 5 This Handy Sander is a high-grade tool, made of steel, cadmium 

clumsy test bulb. Fountain pen [fz plated. Furnished with best quality Abrasive Cloth, cushioned 

size with clip forcarrying invest \} with 44” thick Sponge Rubber. Light in weight, but strong, fitting 

pocket, Lifetime guarantee. hand perfectly. The soft springy action relieves hand and arm 

— —_ strain. Protects fingers from abrasive cuts. The only hand sander that 

PATENTED FUSES gives an even pressure over its entire surface. Not only flat work, but 

L. s BRACH MFG. CORP men eer lag shapes, Pere No waste—every bit of abrasive 
x 4 is may be used. For. +00. 

Newari, HK TOOLCRAFT CORPORATION 
slants 1034 Fulton Market Chicago, Hl. 


. New low prices make this profitable welding service available 
30 DAYS TRIAL to everyone. Opens doors to big pay jobs that carry real 
profit; “Hobart Welders are easier to operate, faster, guaran- 
teed to bring you quality welding business .". . extra profits 
ATHOBART'S RISK Wilt pay’ for‘ wetder without expense 10 Jou. 
AND EASY NO INVESTMENT TERMS—PROFITS PAY FOR IT 


“PAYS FOR ITSELF” Extra earnings and savings possible with Hobart Welders make 

TERMS it easy to own without expense. You can even rent a new Hobart 
Just couple your own i : +) 5, and later purchase it without loss. Coupon brings details, 
gine to this unit, mount 5 ZA a 


Bi ied 


Build -Y ur-Own Unit ‘ Pte! a. 
= BOOKLETS OM WELDING, 


ano 
HOBART BROS., BOX P-39, TROY, OHIO Sec cauben voany! 
Gentlemen: Send me information on ( ) Build Your Own Weld- - ios 
a. ailetris peas Selder {2 Sead rat rd Terms 1) How te Build-YourOwn’ 
ti ¥ 8 in . * " 

ental Plan. "Also send me free books I’ve checke Wee Profs ia rc Weling 


Name ; . 
Address Wew Arc Welding Catalog 


THE FASTEST SELLING ARC WELDER ON THE MARKET TODAY 


Packaged Materials 
FOR BUILDING A MODEL OF 


The ‘BLUENOSE’ 


CHAMPION FISHING SCHOONER 


5S. Coast Guard Patrol of 165-ft. type, 20%" long 
(same as President's yacht POTOMAC). 
68. Brig MALEK ADHEL, 20” hull, 33” over ail; 


. 4.95" 


frame-and-plank construction 9.75t 
8S. Fishing schooner BLUENOSE, 1714” hull, 32" 
over all 4.95t 


9S. New Bedford whaleboat, with complete equip- 
ment, 14” long .... 


‘, i: 10S.Confederate raider ALABAMA; steam sioop, 
N A series of thrilling races off the New bark rigged; 2134” hull, 28” over all. 
England coast near Gloucester last year, 
the fishing schooner Bluenose retained her MISCELLANEOUS 
crown as undisputed sailing champion of the 7. Whittling kit with txo jahaped blocks for mak- : 
s: +. ing sea captain - igh... 
North Atlantic. You can build a beautiful 8. Whittling kit for six.different Scott 
model of this famous Canadian salt banker 2” by 24", sawed to shape. 


‘ 10. Copycraft whittling kit for ma! 
with our construction kit No. 8S. All the Grol Heb HAAK oveltiaa Tnctiaee onieter 


2.75t 
. 8.20" 


necessary raw materials, as well as in- i model’ 547 is be ot es 1.50 

. i e ‘or making a model 0! opey 
structions and full-size blueprints, are con- the Dwarf, 9” high. Hand-painted head and 
tained in the package. We also have kits for complete parts, ready to assemble... 


many other models; a complete list follows: 


SIMPLIFIED SHIP MODEL KITS 
F. Liner 8.8. MANHATTAN, 12” long... 
H. Cruiser U.S.S. INDIANAPOLIS, 12” long. 
J. Clipper SEA WITCH, 91%" hull, 13” over all. 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier SARATOGA, 18” long. 
N. Convoy of four U.S. destroyers, each 6% 
R. U.S. cruiser TUSCALOOSA, 11%” long 
U. HISPANIOLA of the book and movie ‘‘Treas- 


ure Island,’’ 7” long. senssennens -50 
Z. H.M.S. BOUNTY, Bis ‘hull, 1114” overall 1.50 
2M. Ocean freighter, 14” long. 1.50 
3M. Yacht NOURMAHAL, 8% 1.00 
5M. Liner PRESIDENT LINCOLN, 1.50 


6M. Fishing Schooner WE'RE HERE of ‘Cap 
tains Courageous,"’ 9 over all... 


MODEL RAILWAY KITS 


1L, HO-gauge, Puaeonaryne model locomotive and 
tender, 14” long... 
2L. Supplementary power unit for locomotive 1 
consists of 6-volt motor and worm and gear 4.50 
3L. HO-gauge track kit. Contains raw materials 
for making 25 ft. of track. ase 
4L. Deluxe track kit. Same as 3L Erexcent tl 
contains third-rail chairs... a6 


You can build a model of a liner with our kit F 


Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to prices marked with an asterisk 
(*) and 25 cents to prices marked with a dagger (t). 


STANDARD SHIP MODEL KITS 
Popular Science Monthly, Dept. 39A 
A. Whaling ship WANDERER, 2014” hull, 27” 353 Fourth Avenue, New York, N. Y. 


over all . 
Please send me C. O. D. Kit. 


D. Spanish galleon, 24” hull, 30” over 
I will pay the postman the price shown above plus 


E. Battleship U.S.S. TEXAS, 3’ long... 
G. Blizabethan galleon REVENGE, 25 a few cents postage in full payment. (Canadian 
orders cannot be sent C. 0. D.). 


over all 
L. Farragut’s flagship H. RTFORD, steam-and- 


sail sloop-of-war, 331" hull, 41” over all...... 8.45* 
Q. Privateer SWALLOW, a Baltimore clipper, 
12%” hull, 20" over all......... 95+ 
V. Clipper SOVEREIGN OF THE SEAS, 2034” 
hull, 26” over all... . 4.95t “ 
¥. Trading schooner, Maine type: 17%" hull, (Please print your name and address very clearly ) 
22%" over all ’ 4 90+ If you prefer to send your remittance with this 
28. U.S. Navy destroyer PRESTON, 3134” long 5.95* order, you save the C.O.D. charge. Remit by 
3S. CONSTITUTION ("Old Ironsid 21” hulk money order, check, or registered mail. This offer 
a1” over all. : is made only in the United States and Canada. 


4S. Clipper ship Also see note above. 


42” over all... 
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PRESTO Ih ASTER GLAZE 


EAKS 
EAR OR STREAKS — 
i} WITH WAX 


lasts six aan 
Tn ren — 


an 


mie = 
pore | AMAZING NEW GLAZE 
BEAUTIFIES «: PROTECTS 


AR Owners! Meet MASTER Millions of motorists have the problem of 
GLAZE—the sensationally dif- keeping their cars looking new. They all 


want gleaming, shiny, streak-free appear- 
ferent luster for new and used cars! YON ‘iligol hard work and sublileg. 


Not a wax—not an oil polish—not a paint Now with this new and different Master 
—nothing that “smears” over the surface. Glaze method, anyone can quickly and 
It's a creamy liquid—quick and easy to easily Master Glaze his car, obtaining 
apply. A matchbox full is enough to glaze arkling brilliance, with a beautiful, 
an entire car! Enables every motorist to smooth, mirror-like surface. 

keep his car finish sparkling—beautiful as 
a showroom car. Also amazingly restores 
gleaming luster to dull weather-beaten 
cars. Gives a hard glass-life surface with- 
out smear or streaks! Nothing like it! 


Car Owners Praise 
MASTER GLAZE 


he 
A eat many polis! 
UM wanes, ‘but will say Master Ge 
is the aia Clarence Gray, 


OKS_SWELL 
: xe the 
add ris put ont on th 
Le ym, Il. 
Tobk swell. Lewis “Thompson, 
S$ THE TEST 
stan ut to the teat 
tic, 
the Atl Ge 


Master Glaze is so durable—so protective 
to the surface—that even washing with 
gasoline does not affect its brilliant 
luster. Lasts six months to a year! 


ba ri See You Seat It’s Fun To New Car Beauty 
mE pateases. 8-1 | | MASTER GLAZE SAVES YOU MONEY 


It's really a pleasure to Master Master Glaze glorifies the beauty of your car, pro- 
Glaze. You almost feellikeama- tects the finish, and saves you money. Less wash- 
gician when you see the quick- _ ing, less polishing, less work. You will have a more 
nessandeasewithwhichyoucan _ beautiful car to drive, and a car whose resale value 
transform your car intoathing will always be more. You owe it to yourself and 
of gleaming beauty. New cars to your car to find out about Master Glaze. Send 


and good paint jobs are entitled your name for free booklet and free trial offer. 
tothis protection—old cars with 


dull paint. l- ges==sFREE OFFER COUPON==-<=5 

most instantly look OY oe GLAZE COMPANY. 

Re etentens, © 7720-46 W. Harwood Ave., Milwaukee, Wis. 

quired Evenachild & Gentlemen: Please send your FREE illustrated booklet 
and tell me how I can get Master Glaze for my own car 

FREE. This does not obligate me in any way. 


Used Master Glaze oh winter in goo 


mer. It soy my friends are a 


Shout it, Now Jit sell. A. Stonis, Til. 


SELLS_8_IN. HOUR fs 
nstra- 
Maser pe a Garon S Part a 


arking 
lighted 
tote within one heut, 1 om de delighted 


‘in 
with, Teller. Edmund M. Blanken, Po. 


‘VERY_MUCH PLEASED 


7 ‘Write fer Big Profit 

AGENTS - and Free Offer Plan 
Choice territories open. You can make big money taking care of 
local business and get Master Glaze for your own car free by 
helping introduce it. Don't delay. Send the free offer coupon today! 


MASTER GLAZE COMPANY, 
‘1720-46 W. Harwood Ave., Milwaukee, Wis. 


ADORESS! sveseseasnvasisasvevexaenvevoxenvasanserees 
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FREE! 


Home Workshop 
Handbook 


@ Helps woodworkers from beginner to Mas- 
ter Craftsman. Contains a list of free and low- 
cost booklets offered you by leading experts 
onTools, Finishes, Sharpeners, Cabinet Woods 
and Veneers, Project Plans and Workshop 
Clubs. First book with a// this information. 
Mail coupon now for your copy. (Save 2c— 
stick coupon on penny postcard.) 


CASCO POWDERED 


CASEIN GLUE 


10c TO 65c AT HARDWARE STORES 


CASEIN COMPANY OF AMERICA 
350 Madison Avenue, Dept. PS-339, New York, N. Y. 


Yes, send me your free "Home Workshop Handbook” 


© PORTABLE 
Guildg inder 


This handy portable belt sanderdoesbet- 
ter work in a few minutes than you can 
do by hand in several tiresome hours. 

Driven by a powerful motor, the 
endless abrasive belt skims over any 
surface, flat or rounded, and leaves it 
clean and smooth. Always works with 
the grain—can’t scratch or leave ugly, 
circular swirls. It works on wood, 
wall board, metal, slate, marble, bone 
and plastics. You'll discover scores of 
uses for GuildSander around the house 
and in the shop. 

Popular priced and fully guaranteed 
in writing. Weighs only nine pounds. 
Works on AC or DC. Try it at your 
hardware dealer’s or write direct for 
details. 


SYRACUSE GUILDTOOL COMPANY 
1700-3B No. Salina St., Syracuse N. Y. 


SANDS 
GRINDS 
POLISHES 
BUFFS 
SHARPENS 
REMOVES 


Please mention Poputar ScteNcE MONTHLY when writing to advertisers. 


A storm sash is ob- 
tained 14" shorter 
than the window, 
and the space below 
is filled with shutters 


Shutters on Storm Sash 
Ventilate Bedroom 


VENTILATING a bedroom during severe 
weather often causes difficulty, but it can be 
accomplished by the method illustrated. A 
regular storm sash is obtained about 14” 
shorter than the window. To fill the space 
under it, five shutters are made from ordinary 
3%” weatherboard or siding. Cleats are 
nailed across the ends of the shutter to pre- 
vent warping and splitting. These are fast- 
ened either on top of the shutter as illus- 
trated in the photo or underneath as shown 
in the drawing. The shutters are then 
mounted in a frame made as shown. They 
may be closed during the day and opened at 
night to let in any desired amount of air when 
the inside lower sash is raised, but keep out 
rain, snow, and direct winds. In the spring, 
the sash and ventilator are replaced by the 
regular screen.—C. W. RICKMAN. 


Painting Stripes or Bands 
on a Plastered Wall 


WHEN a stripe or band has to be painted 
on a plaster wall, the task can be made much 
easier by using a penknife and straightedge 
to mark both edges. The paint, applied be- 
tween these incised lines, will not flow beyond 
them. I have found an angle-cut brush is the 
most convenient to use. This method, if care- 
fully carried out, will give the amateur an 
even cleaner-looking job than the use of reg- 
ular masking tape.—LEO LUCCHI. 
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1939 
Edition 


Our last previous catalog 
alse 11 was in such de- 
mand that we were unable to 
supply delayed inquiries.—To 
make sure of getting this 
latest 1939 edition catalog 
No, 12, better write at once! 


Tired business- 
men: get back 
to this absorb- 
ing hobby; it 
beats golf ; you 
know it does. 


Harold Hunt, President 
CRAFTSMAN WOOD SERVICE CO., 
2723 S. Mary Street, Chicago, III. 


T enclose 10c (stamps or coin) for which please send 
3U-page Catalog No, 12, 


new latest 1939 edition. 


Name... 


Street and No, 


a 


r 


Page upo! 
t 


sses of finishing. 


Besides listing ALL the stand- 
ard American woods and 35 rare 


imported woods, including the 
choicest, hard-to-find, fancy 
woods, many of these at as- 


toundingly low prices and besides 


Showing page upon page of 
carvings, trimmings, tools and 
hardware while posting you al- 
ways on present best prices, 


Besides all these thousands of 
quotations, this catalog con- 
tains a_ series of ‘‘deals,’’ some 
20 to 25 simply baffling bargains 
in lumber, veneers, and inlays. 


For all these bargains (and 
for right prices on every kind of 
woodworkers supplies) read 1939 
catalog.—See coupon at left. 


What is the favorite hobby of 
wealthy business men?—Golf at- 
tracts the largest number. But 
for intensity of interest, wood 
working easily ranks first. 


Please mention Poputar Science Montuty when writing to advertisers. 


Plere is Harold Hunt’s 
remarkable NEW 1939 catalog 


and guide for woodworkers, 
NEW IDEAS FOR THE EXPERT 


age of the 


yhat tools 


so Big 
Bargains! 


test Extra facile method of 


information; new even a beginner 
novel designs, new 

nd scroll 
W pages on wood atterns; choice 
the knacks, the for trimmings; 
rets, correct proc- types of d+ 


ware. And so on and so on, 


A GUIDE FOR THE AMATEUR 


Complete, detailed directi need, beginning with only 
—so that the merest b the three or four everyday 
ginner can start right tools probably now in your 
with nothing but a hammer, 

B tGr with lumber to 
naking beau- aut 
You should y for the things 

‘olutely r you decide to make. 
e for 3) Then precise, detailed 
directions with the pattern 


you 


you pick. 


ThisieMr 2 
JHE. of q& 
Beverly Hills 

————————— 


This man 
scroll saw outfit. 
man has a complete work shop 


started with a $1.98 
Now the same 


in his basement. He has built 
up this hobby, improving and 
perfecting it, until he now earns 
a tidy sum in his spare time. He 
makes bookcases, beautiful hall 
clocks and elegant lamps, all made 
in his basement, in his spare time! 


What a joy to create! What a 
satisfaction to see the products 
of one’s imagination and handi- 
craft in use, in constant use, by 
the family and by friends! 


Read in the new CATALOG No. 
12, the interesting letters of 
wood-workers, wealthy men, poor 
boys, old men, young men, those 
who work for fun and those who 
work to make money. 
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SHORT CUTS FOR THE 
CRAFTSMAN...NO.4 


How to touch up 
a lathe tool or a bit 


The secret of touching up lathe’ tools as 
well as fluted reamers, auger bits, plug 
cutters or similar edged tools lies in using 
an abrasive stick of the right grit and 
shape. Special Carborundum-made abra- 
sive sticks in a wide variety of shapes are 
available at your hardware store. 


Honing square or round holes to size is a 
simple trick when you have the proper 
shaped abrasive stick. You can also use 
Aloxite and Carborundum Brand sticks 
to advantage in stoning dies. 


Ask your hardware 
or mill supply dealer 
for Carborundum- 
made sticks, stones, 
grinding wheels and 
other abrasive prod- 

Send 20¢ coin 
or stamps for sharp- 
ening stone and val- 
uable illustrated 
manual on how to 
save time and money 
by using abrasive 
products. 


Write Dept. PS 3-9 
THE CARBORUNDUM COMPANY, Niagara Falls, N.Y. 
REG. U. 5. PAT. OFF. 
(aaa and Aloxite are registered 
trade-marks of The Carborundum caseryl 


CARBORUNDUM 


srcu.s, BRAND rat ovr. 


ABRASIVE PRODUCTS 
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World’s Fair Thrills 


(Continued from page 78) 


sters. A pathway makes the circuit of the 
“Venusian jungle,” which sight-seers view 
through a “one-way” screen. This ingenious 
device preserves the illusion of reality by 
making spectators on the far side of the path 
invisible. At one point in the circuit, the 
rocket-ship visitors come to a “Martian head- 
quarters.” Here weirdly costumed Martians 
and mechanically animated models of giant 
beasts enact episodes from the adventures of 
Flash Gordon, interplanetary traveler of 
fiction. 

But if the fair-goer prefers to “see the 
earth first,” as travel agencies some day may 
urge us, another exhibit depicts one of the 
greatest of terrestrial wonders. Taking the 
visitor to Southern Rhodesia in Africa, a true- 
to-scale model reproduces in every detail the 
awe-inspiring Victoria Falls, more than twice 
as high and nearly twice as wide as Niagara. 
Enough water to float the Queen Mary, espe- 
cially aérated to simulate the natural appear- 
ance of foam, drops two stories from the 180- 
foot-long brink of the miniature cataract. A 
spectator must shout at his nearest neighbor 
to make himself heard above the torrent’s 
thunderous roar. Beautiful lighting effects 
vary the illumination to simulate an African 
dawn, midday, and sunset within a cycle of 
a few minutes’ time. Projectors throw clouds 
upon a painted sky, and even the natural 
rainbow of the Victoria Falls will be dupli- 
cated. Spectators walk through tropical 
jungle growth, surrounded by the steamy air 
of the equator and by birds, animals, trees, 
and flowering plants imported from Africa, 
to approach the model. To give the final 
touch of realism, the trees decrease in size 
from the observer to the falls, so that the 
miniature cascade, with its illusion of per- 
spective, looks like the real thing viewed 
from a great distance. 

And these are just a few high lights of a 
medley of attractions designed to suit every 
taste in entertainment. If fairy-book romance 
appeals to you, you can stroll through an 
“enchanted forest,” where the trees whisper 
to you as you pass. In case sheer speed is 
what gives you a kick, you can spin so fast 
around the rim of a bowl in an electric-pow- 
ered train that your weight is tripled, your 
arms feel like lead if you try to raise them, 
and your feet seem glued to the floor! All 
the favorite thrillers of amusement parks, 
plus new ones like these, have been combined 
at the World’s Fair to make up one of the 
greatest collections of fun makers and spec- 
tacles that have ever been assembled in a 
single spot. 
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AMPERE HOURS 


Be ssuSes 


Sones 
LOAD AT ZERO 


ae 
~ 
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Now You Don’t Have to Guess 
When Your Automobile Battery Is 
Likely to Give Out—You Can Know 
Beforehand When to Replace 


When to replace a battery? This has always 
been a major problem for car owners. Natu- 
rally, every driver hates to risk the incon- 
venience and annoyance of having a battery 
go dead, particularly since this seems to 
happen when time is short or help is hard 
to get. On the other hand, nobody wants 
to turn in a battery that still has plenty of 
life in it. 
Now science provides the answer! Delco- 
Remy—manufacturer of Delco Batteries— 
~ conducted an intensive research program. 
Complete information was collected on the 
service given by thousands of batteries. This 
data was classified and grouped to establish 
the original Ampere Hour Capacity of each 
battery and to show the Units of service 
which each had given (in passenger car service 
a Unit equals one month, or 1000 miles). 


104 2 3 6 IS 6 7 w @ 20% 22 24 25 eo 7 mB te 30 


SERVICE (Months or Miles) 


These figures were then tabulated and plotted 
into curves, to form the Battery ‘‘Life Ex- 
pectancy”’ Chart. 

To determine the probable life of any bat- 
tery, measured in terms of its ability to crank 
an engine at 0’ F., all that is necessary is to 
know the original Ampere Hour Capacity of 
the battery. Find the curve of the particular 
battery on the chart and follow it until it is 
intersected by the line indicating the Units of 
service which the battery has given. That 
point shows the probable amount of life left 
in the battery, and when it should be replaced. 

Stop in at your Delco Battery dealer’s and 
let him demonstrate how the ‘‘Life Expect- 
ancy’’ Chart works. He will also supply you 
witha smaller copy of this chart if you are 
interested—just ask him for it. 


Delco Batteries are 
known the world 
over for long, de- 
pendable, efficient 
service. That is why 
they are standard 
equipment on all 
General Motors 
cars and trucks. 
Make your next 
battery a Delco. 


Delleo Remy 


ANDERSON, INDIANA 


Delco Battery sales and service ONITED 
requirements are available at 
United Motors Service Stations 

*oToR' 


and dealers everywhere. 


World’s Largest Manufacturer of Automotive Electrical Equipment 
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—in my 
cellar-shop! 


Hundreds of 
Driver-equipped 


home shops 
return a nice 


profit as well as a lot of fun! 


It’s a cinch to make money on your investment 
in Driver Power Tools. All around you are folks 
who want things made ... who’ll be glad to pay 
for the furniture, knickknacks, etc. you enjoy 
making. Try it! The new 1939 Driver Tools 
will prepare you for BUSINESS .. . enable you 
to turn out “professional” work that SELLS. 
Enable you to do it so easily that your “Busi- 
ness” will remain FUN for you. 


YOU’LL WANT THIS NEW 14” BAND SAW 
It’s as slick in operation as it is in looks. Does a mul- 
titude of jobs. Example is the corner cuphoard shown 

above. Its keen blade, travels 
ed at 2535 feet per minute; zips 
, through heavy oak as easily as 
a light panel. Rips, cross- 
cuts, makes accurate 
curved, angle and mitre 
cuts. Has a big 16”x16” 
tilting table and» many 
other features. Built so 
well that big wood-work- 
ing plants are using it. 
Costs little to own. 
Yourlocal Walker-Turn- 
er dealer will demon- 
strate this tool, also the 
new Driver 10” 
Geared Power Tilt- 
ing Arbor Saw... 
the new 6” Jointer 
. . new Metal-work- 
ing Band Saw and 
others. Use the cou- 
pon to get the NEW 
48-PAGE CATALOG 
which gives the de- 
tails you want. 


Walker-Turner Co., Inc 
239 South Ave., Plainfield, N, J. 

I want your new 1939 Catalog of Driver Tools, ac- 
cessories and motors. 
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Raising Milk Goats 


(Continued from page 107) 


or Abyssinia; they are sometimes crossed 
with English goats to make them hardier. 
Alpines are sturdy, varicolored goats of an- 
cient origin that come from the French Alps. 

Goat ranches range all the way from the 
back-yard farm of the suburban cottager, 
who keeps several does for the family milk 
supply, to elaborate dairies, maintaining up 
to several hundred animals. In the latter, 
goats are raised under scrupulously hygienic 
conditions. Barns are immaculate, animals 
are regularly given blood tests for disease, 
workers are given thorough medical examina- 
tions weekly. All utensils that may touch the 
milk are sterilized, and each goat’s udder is 
washed with a germicide before every milk- 
ing. Milk is constantly checked by a medical 
examiner for sediment and bacteria. 

One of the most scientific of the goat farms 
is the Three Winds Dairy, at Westbury, Long 
Island, N.Y., run by Juan M. Ceballos, Wall 
Street broker. Here seventy-five Saanens and 
Toggenburgs caper four hours a day in a 
grassy pasture, and lounge the rest of the 
time in a scientifically built barn. Ceballos 
is now experimenting to try to produce an 
odorless buck, by removing the musk glands. 

Although there is little danger of goats 
competing to any great extent with cows, in 
the United States, the U.S. Department of 
Agriculture is actively experimenting with 
goat breeding in the hope that it may stimu- 
late goat raising as an important animal in- 
dustry. At its Animal Husbandry Experiment 
Station at Beltsville, Md., Government scien- 
tists are attempting to develop good but less 
expensive milk producers, by crossing pure 
Swiss breeds with American goats. If their 
efforts are successful they will add new im- 
petus to this fast-growing hobby. 


POPULAR SCIENCE 


Question Bee 


How did you fare in the Question Bee on- 
page 152? In the list below, letters indicate 
the correct answers. Check your own list 
against it, and give yourself five points for 
every one that you got right. A total score 
of 75 to 85 points is good; 90 or better is 
excellent. 


la 5. a 9. b 13. b 17. b 
2.¢ 6. ¢ 10. ¢ 14. ¢ 18. b 
3.¢ Bb 11. ¢ 15. a 19. ¢ 
4.d 8 ¢ 12.a 16. b 20. b 
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New Tilting Arbor Saw 


Oe 


Le @Everywhere, men 
eS ig? " who use it, say this new 

3 a : ‘ = Delta tool is the finest 
2A Pe Tilting Arbor Saw on 

- e the market. Perfected after seven 

years of patient testing and ex- 
pecimenting: tne new Delta 
ilting Arbor Saw is the ideal 
circular saw for small shops, home 
workshops, schools, contractors, 
shipping and maintenance de- 
. partments, woodworking plants 
' —in fact wherever a compact 
low-price, efficient circular saw is 
) needed. Some of its outstanding Points are: 
Powerful fully enclosed motor; highly effi- 
cient ‘‘Tex-Rope”’ drive; Setested raising, 
lowering and tilting mechanism; new scien- 
tifically designed rigid housing; patented 
double-face, double-lock rip gauge; exclusive 
precision auto-set miter gauge; patented rip- 
ping extensions; sealed-for-life ball pearing 
forged alloy-steel arbor; extra large tabl 
“Point-of-use”’ controls and numerous other 
features. The full story of this new Delta tool 
and the complete 1939 line of Delta tools is 
found in the latest Delta Catalog. Send 
coupon for your FREE copy today. 


MOTE HIGH AND SUSTAINED EFFICIENCY 


a Delta Manufacturing Co. 
. ys 600-634 E. Vienna Avenue, Milwaukee, Wisconsin 


OZEFFICIENCY AT 1H 
61.0% EFFICIENCY AT 1¥4 Papa e reno nnn nnn nna 
J DELTA MFG. COMPANY, Dept. 8339 
ST EFFICIENCY AT 2H | 600-634 E. Vienna Ave., Milwaukee, Wis. H 
1 


“Tex. x» 1 Gentlemen: Please send me 1939 Delta Catalog and 
| Qur tests showed that the "Pex Rope’ J full details on the New Delta Tilting Arbor Saw. 


ear drive—was by far the most satis- ! Avante 


factory and trouble-free drive that 
could be adopted. Tests made by an 
We: ail independent agency show that the ry 

Lh 4 efficiency of the drive is not only very sath State. 
ISI Aviat |: |MERPERE thaUse lw eusteioedavevey heck here if you are a Deita user now. 


KING - TWIN 
rden Tractor 
= 2 Cylinders - 5 H. P. 


It Plows Harrows. Seeds. Cultiv s. | 
Mows. DoesBeltWork Pulls Loads. etc. | 
| 
| 
i} 


WITH GLUE” 


Send post card for booklet, “Better Re- 
sults with Glue,” containing many useful 
hints about mending, model making and 
home workshop jobs. Address: McCormick 
Sales Co., 404 Light St., Baltimore, Md. 
at hardware, drug and 10c stores; 
also in cans from \4-pint to1 gallon 


\Print YourOwn | 


1 Cylinder, 334 H.P. Models 
Write for Complete Catalo: 
Ata ALLIED MOTORS CORP. 
4 Minneapolis, Minn. New York, N. Y. 
_ 3142 E. Henn. Ave. 87-96 West Street 


FOR BETTER WORK GET THE RIGHT SAW FOR EVERY JOB 


ATKINS “saws | 


See your hardware dealer. Send for FREE Work-At-Home Book. | 
E.C. ATKINS AND COMPANY, 428S. IilinoisSt., indianapolis, ind. 


Cards, Stationery, Advertising, 
labels, paper, circulars, tags, etc. 
Save money and time. Sold direct| 
from factory only. Junior Outfit 
$9.00, Senior Outfits $17 and 
up. Dopopular raised printinglike 
engraving with any of our presses. 
Print for Others, Profits. 
Pays for itself in a short time. 
Easy rules sent. Write for free 
catalog of outfits and all details, 

Presses, E-33, Meriden, Conn. 
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SEE WHAT ([tla> 


SHAPERS 
ri 3 


in store for you—the new Atlas 
F-Seri: 10” Lathe—first low- 
ecision lathe with power 
id Jongitudinal feeds as 
ard equipment! 

It’s the sweetest running lathe 
you've ever seen—complete 
V-belt drive, quick-change coun- 
tershafts, compact controls, pre- 
cision-ground bed Ss, custom- 
» back- 
other 


geared powe 

modern featu 
plete less motor, are $10 
horizontal countershaft, 5 
for vertical countershaft. Ask 
your dealer to show it to you 
and explain the low monthly 


terms. 

Send the coupon below today 
for the big new 2 Atlas 
Shop Equipment Ca 


ATLAS PRESS CO. 


355 N. PITCHER ST. 


KALAMAZOO MICHIGAN 
7) a ERE. 2s es 
ITLAS PRESS CO., 355 N. Pitcher St., Kalamazoo, Mich. 


' 

| | Send me your 1939 Catalog describing [New 10” Metal | 
Lathes ()New 6” Metal Lathe [)New 7” Shaper (Drill 

I Presses ( Arbor Presses 1 Wood Lathes 

1 

| 

I 


Ace Wildlife Photographer 
Brings ‘Em Back on Film 


(Continued from page 129) 


after night for the wary animals to come 
within camera range. In the darkness, each 
night, he could hear the scurrying sound of 
a host of woodland jumping mice frolicking 
among the fallen leaves. Finally, on the 
eleventh night, he heard another sound, the 
stamping of a doe, floundering about in the 
mud at the edge of the lick. Cleaves 
switched on the lights and set his movie 
camera whirring. At the first sound, the 
deer bounded away in alarm. With a single 
leap, it cleared a four-foot embankment and 
ripped into the undergrowth. That jump 
took hardly half a second; it occupied only 
seven frames on the movie film running 
through the camera at sixteen frames a 
second! 

Another long vigil, in a wild clearing in 
Cattaraugus County, in western New York, 
brought better results. During the daytime, 
for more than a week, Cleaves laid trails 
of bacon rinds, ham bones, and honey, seek- 
ing to attract black bears of the region to 
the clearing. During the night, he crouched 
within an empty steel barrel, his camera 
focused on a tree smeared with honey, his 
finger on the trigger of his flash gun. 
Eventually, he heard a bear sniffing about 
the clearing. When it began to lick off the 
honey, the great brute was so close that 
Cleaves could hear its tongue rasp on the 
bark. He set off his flash gun and a stab 
of brilliant light illuminated the wild scene. 
Then the woods went black again. But in 
that instant, his film had caught a mag- 
nificent bear picture, the 400-pound animal 
facing the camera, head lowered, eyes 
gleaming, tongue stopped in the midst of 
licking its lips over the tasty meal the 
photographer had provided. 

Twenty-six years ago, Cleaves made his 
first wilderness movies through the help of 
Thomas A. Edison. In 1912, Cleaves, then 
in his early twenties, picked up a newspaper 
and read that Edison was planning a series 
of educational movies. He sat down and 
wrote the inventor a letter, explaining how 
he had been taking still pictures of birds 
and beasts in their natural surroundings 
and asking for a chance to make movies 
with one of Edison’s cameras. In reply, he 
was told to bring some of his pictures, in 
the form of lantern slides, to Edison’s 
Orange, N. J., laboratory. When Cleaves 
finished showing them, the famous inventor 
stalked out of the room with only three 

(Continued on page 248) 
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words. Addressing an assistant, he said: 
“Fix him up!” 

So, in time, Cleaves was “fixed up” with 
a ponderous moving-picture camera and 
turned loose with $500 to bring back films 
showing the bird life of the South Carolina 
swamps. At Charleston, he rented a motor 
boat, hired an assistant, and set out for 
the depths of the swamplands. The first 
time he tried to film a colony of nesting 
herons, the clatter of the camera—resem- 
bling the noise of a moving machine—scared 
the birds away. Provisioning had been left to 
his Southern helper. Consequently, Cleaves 
lived for nearly three weeks on a diet of 
hominy grits. In the end, however, he re- 
turned north with several thousand feet of 
exposed film. After being edited, it was re- 
leased both here and abroad as “Birds of 
the Southern Seacoast.” 

Not long afterwards, Edison closed up the 
producing end of his motion-picture busi- 
ness and it was years later before Cleaves 
could obtain a light thirty-five-millimeter 
camera suitable for filming action in the 
wilds. Some seasons, his wilderness trips 
net him only a thousand feet of film in ad- 
dition to his stills. The greatest number of 
pictures he ever took in one year were 
snapped in 1928 when he accompanied the 
South Seas expedition organized by the 
former governor of Pennsylvania, Gifford 
Pinchot. During that seven-month voyage, 
Cleaves took 1,400 still pictures and 35,000 
feet—approximately seven miles—of movie 
film. 

Today, when he heads off on a photo- 
graphic expedition to the wilderness, his 
mechanical equipment and his camping out- 
fit ride in a specially designed trailer. Built 
like a cabinet on wheels, ‘t is seven feet 
long and four feet square. Within, com- 
partments and shelves hold as much as 1,000 
pounds of equipment. These accessories in- 
clude such varied items as sleeping bags 
and frying pans, carpenter tools and flash 
guns, photoflood bulbs and electrical sup- 
plies. The sides of this curious vehicle are 
decorated with pictures of animals, birds, 
and insects. Made of plywood, the novel 
trailer weighs only 650 pounds when it is 
not loaded. 

The completeness of his mechanical aids 
and the care Cleaves takes in preparation, 
play an important part in his remarkable 
success in catching fleeting moments of wil- 
derness drama on film. 
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but the clearance expert is prepared for this. 
When a tall shipment leaves a main terminal, 
he sends copies of its time schedule to all 
power directors along the route. As the ship- 
ment approaches an underpass, the director 
in charge shuts off the current along that sec- 
tion of the line. The train coasts past the 
danger point, and the power is turned on once 
more. 

Boats give the clearance expert some nice 
headaches, especially in getting them through 
tunnels. ‘During the flood emergencies of 
recent years, the U.S. Coast Guard re- 
peatedly have shipped huge boats overland 
to the stricken areas. Ordinarily this would 
have been an all-but-impossible job, but by 
lifting the boats over bridges with derricks 
when necessary, and by suspending regular 
traffic for hours at a time, the railroads did 
the job. Every single vessel got through. 

There is one clearance problem that the 
railroads hope will never arise—the military 
one. In a war fought on American soil, the 
rapid movement of giant artillery might eas- 
ily play a decisive role. Army engineers, 
aware of the potential hazard of low clear- 
ances, have made a special study of the prob- 
lem as applied to transportation of military 
equipment. The results of that survey are 
confidential, but the layman wonders what 
would happen if an irresistible force in the 
shape of a huge cannon should meet an im- 
movable object in the form of a low bridge. 
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and skin rash, they explained, these minor 
complications disappear quickly when the 
drug is administered, as it always should be, 
under the direction of a doctor. One au- 
thority stated that there had been only ten 
deaths in 4,000 cases where sulfanilamide had 
been properly used, with no positive indica- 
tion that the drug itself had caused any of 
them. 

In 1938, only three years after it was first 
announced, sulfanilamide saved the lives of 
about 12,000 persons in the United States 
alone, according to one medical expert. It will 
undoubtedly save many more lives when its 
use is more widespread and its curative pow- 
ers better known. And with research con- 
stantly improving and developing it, chemists 
and physicians confidently expect this king of 
drugs to add new conquests in the unending 
battle against disease and death. 
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others, 
tions. 

You can test the purity of organic chemi- 
cal compounds by determining their melting 
points. To do this, heat a length of glass 
tubing red-hot in the Bunsen flame, and pull 
it out into a thread. Take an inch-and-a-half 
piece of the filament that has an internal 
diameter of about a fiftieth of an inch, and 
seal one end by holding it in a flame. Put 
the chemical to be tested—say, your home- 
made acetamide—in this tiny test tube by in- 
verting the tube, and tapping the open end 
lightly upon a small heap of the compound. 
Then attach the tube to a thermometer, right 
side up, with a rubber band. Insert the ther- 
mometer bulb and the filled portion of the 
tube in water, and heat the water. The crys- 
tals of acetamide will melt, becoming clear 
and transparent. Read the temperature 
when this happens. The acetamide should 
melt at about eighty-two degrees centigrade 
(180 degrees Fahrenheit). If the observed 
melting point differs from this by more than 
three degrees centigrade, or five degrees 
Fahrenheit, it is impure. You can perform 
similar tests upon substances that melt above 
the boiling point of water, by using strong 
phosphoric acid instead of water for the heat- 
ing bath. 

Suppose you have two white powders, and 
want to find out whether they are the same 
organic chemical. One way to do it would 
be to determine their melting points, as just 
described. Here is a simpler idea, with which 
no thermometer is required. Make tiny piles 
of each of the powders, about the size of 
grains of rice, half an inch apart on an inch- 
wide strip of copper. Between them, pile an 
equal quantity of a finely pulverized mixture 
of the two powders. Finally, place another 
small heap of either one of the two powders 
in front of these three piles. Heat the ex- 
treme end of the copper strip, which should 
be several inches long. When the nearest or 
“sentry” pile begins to melt, watch the other 
three piles closely. If the chemicals in them 
are alike, they will melt at the same time. 
When the chemicals are different, the center 
pile of mixed powders will melt first. The 
chemical with the lower melting point will 
melt next, and the chemical with the higher 
melting point last. 

With this method, even two substances like 
aspirin and phenacetin, which melt at 132 
and 134 degrees centigrade (270 and 273 
degrees Fahrenheit) respectively, can be 
distinguished from each other. 
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What Kind of Wood Is It? 


(Continued from page 215) 


uncover the structure for microscopic study. 
One is directly across the grain, as you al- 
ready have done. A second is radially, along 
a plane extending from the center of the 
trunk outward, and parallel with the grain. 
A third way is to make a tangential cut, 
which is on a plane perpendicular to the ra- 
dial cut and parallel to the grain. Some- 
times a fourth section, diagonally across the 
trunk, will reveal interesting details. 

The tangential section will show the sides 
of many of the cells. Study the cell walls 
closely. You will observe some of the tra- 
cheid cells tapering to a blunt point. You 
can see in a specimen of white pine that the 
tracheids are equipped with series of dough- 
nutlike markings. These are called bordered 
pits, and really are valves through which the 
sap passes from cell to cell. Also in the tan- 
gential section, you will see groups of cells 
in cross section making a pattern some- 
what like a diamond that tapers gradually 
at both ends. These are the medullary rays 
seen in cross section. 

Medullary rays are groups of cells run- 
ning radially through the wood. That is, 
the cells are in lines extending from the 
center of the trunk outward, although they 
do not necessarily run all the way. Their 
purpose is to furnish channels for the cross 
flow of fluid circulating through the tree. 

For further facts about the structure 
of wood and stems, you can consult any good 
botany textbook. 

Although sections of wood, cut with a 
knife, razor, or even a sharp carpenter's 
plane, can be examined immediately with- 
out further preparation, you will find it in- 
teresting to try various stunts to modify the 
appearance. For instance, a cross section of 
white pine, which by ordinary illumination 
appears dark against a light field, will seem 
more beautiful and more natural by dark- 
field illumination produced by using a sub- 
stage condenser and masking off the cen- 
tral portion with a disk of opaque material. 
Since cellulose rotates the plane of polariza- 
tion, wood sections can be examined by po- 
larized light (P. S. M., Dec. ’36, p. 52, and 
Oct. ’38, p. 200), showing details not other- 
wise visible. 

And, of course, you can employ various 
stains to modify the appearance of wood 
structure. Safranine, used usually as a sat- 
urated or half-saturated solution in water, is 
a common stain for such purpose. If the 
wood is naturally dark, like walnut, you can 
bleach it with chlorine laundry bleach (sodi-_ 
um hypochlorite) before staining. 
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